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Thebe  has  been  no  change  in  the  Council  during  the  year,  and  Introductory, 
the  executive  officers  continue  as  before  : — 

Mr.  E.  H.  Scott,  M.A.,  P.R.S.,  Secretary. 

Captain  H.  Toynbee,  F.R.A.S.,  Marine  Superintendent. 

Navigating-Lieutenant  C.  W.  Baillie,  F.R.A.S.,  Assistant  do. 

The  present  Report  is  as  usual  arranged  under  three  headings : — 

L  Ocean  Meteorology. 
II.  Weather  Telegraphy. 
III.  Land  Meteorology  of  the  British  Isles. 

PART  I. 
Ooean  Meteorology. 

Collection  of  Information. — The  period  for  which  the  Council  Collection  of 
had  undertaken  to  collect  special  information  on  an  extensive  mfonnatioxi- 
scale  from  the  North  Atlantic,  as  explained  in  the  last  Report, 
expired  at  the  end  of  August  1883,  and  the  Office  has  therefore 
returned  to    its  normal    practice   as  regards  its   dealing    with 
observers  at  sea. 

A  concise  account  of  the  practice  at  present  followed  will  be 
found  in  Appendix  I.  (p.  27). 

Appendix  II.  (p.  29)  contains  a  list  of  all  the  observers  who  Presentation 
have  contributed  u  excellent "  logs  during  the  past  year.     Some  ^If?**8 10 
of  them  have  regularly  co-operated  with  the  Office   for  many 
years ;  the  names  which  now  appear  in  the  list  for  the  first  time 
are  as  follows: — 

Captain's  Name.  Ship. 

Adams,  Sub.-Lieut.  R.  P.,  R.N.  -     H.M.S.  "Dart." 

Adamson,  John         -  -  *  -     "  Roman  Empire." 

Alderton,  T.  -  -  -     SS.  "Australia." 

Ballard,  H.  -  -  -  S.S.  "  Durban." 

Barlow,  Brabazon  J.  S.S.  "  Amarapoora." 
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Captain's  Name. 

Beothby,  George  C.- 
Bolton, S.  H. 

Bristow,  W.  M. 

Christie,  John  D.- 
Clarke, James 

Cooke,  Charles  F.     - 

Crotty,J.  H. 

Denham,  George 

Donaldson,  James 

Dunbar,  John  Ivor  - 

England,  Thomas 

Grey,  C,  B.N.R.     - 

Jones,  Edward,  B.N.R. 

McBride,  A.  C. 

McDougall,  A. 

Milne,  W.  F. 

Moore,  Lieut,  and  Commr.  W.  U.,R.N.   H.M.S.  "  Dart." 

"  Eire." 
H.M.S.  «  Lark." 


Ship. 

S.S. "  Circassia." 

S.S. "  Tyne  Queen." 

"  Undine." 

S.S.  "  Erl  King." 

S.S."01bers." 

"  The  Lord  Warden." 

"  Evesham  Abbey." 

S.S.  "  Erl  King. " 

S.S.  "  Bolivia." 

S.S. "  Martaban." 

u  Jane." 

"  MacMillan." 

S.S.  "  Drummond  Castle. 

"  Island  Belle." 

"  Auckland/' 

S.S.  "  Esquimaux. 
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Neale,  Mr.  W.  H.,  M.B. 

Oldham,  Lieut,  in  Command,   C.F., 

RN. 
Pagan,  James  ... 

Pirie,  Lieut.  George,  R.N.    - 
Pomeroy,  H. 
Price,  J.  H.  - 
Richardson,    Sub.-Lieut.    Wyndham, 

R.N. 
Rosseter,  William  Lawrence 
Smith,  Mr.  B.  Leigh 
Steven,  David  ... 

Strang,  Robert  - 

Thorpe,  J.    - 

Vereker,  Hon.  Foley  C.  P.,  R.N. 
Wait,  A.  McLean     - 
Walker,  Henry         - 

Whall,  William  B.    - 
Williams,  E.  M. 


S.S.  "  Tenasserim." 
H.M.S.  «  Flying  Fish." 
«  Elissa." 
"  Viola." 
H.M.S.  "Sylvia." 

"  St.  Kilda." 

"  Eira." 

"  Inch  Keith." 

"Lyttleton." 

«  Thurland  Castle." 

H.M.S.  "Magpie." 

S.S.  "  Spartan." 

S.S.   "Parthia"   and   S.S. 

"  Cephalonia." 
S.S.  "  Drummond  Castle/' 
"  Burdwan." 


The  Council  regret  deeply  to  have  to  record  the  death  of 
Captain  J.  M'Donald  Gray,  who  had  been  an'*  excellent "  observer 
for  more  than  13  years. 

Proportion  of        The  following  is  the  total  number  of  logs  received  from  April  1 , 

toS^umbCTof  1883,  t0  Mar<*  31*  1884>  and  the  number  of  loS8  whicn  *»▼« 
logs  received,    been  classed  as  "  excellent v : — 

Total  No.  of  Logs  No.  of  Excellent  Per-centage  of 

received.  Logs.  Excellent  Logs. 

176  132  75 

The  average  number  of  logs  received  annually  during  the  five 
years,  1878-82,  was  151,  and  the  per-centage  of  excellent  logs 
among  these  was  66. 

The  Council  take  this  opportunity  of  expressing  their  best 
thanks  to  the  observers  who  have  assisted  them  during  the  past 
year. 
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On  the  31st  of  March  1884  the-  ships  carrying  instruments  Districts  from, 
supplied  by  the  Office  were  pursuing  the  following  voyages : —       whi.ch  obaes^ 

To  Baffin's  Bay  or  Greenland    -  6  obtained. 

„  North  America,  East  Coast  -  -  11 

tt  n  99  West      j>      •  •  "  3 

Off  East  Coast  of  North  America  ...  4 

To  South  America,  East  Coast  -  -  -  13 

„  „        West     „     -  -  -  3 

Australia  and  New  Zealand,  via  Cape  of  Good  Hope  26 

„  „  „  Suez  -  -  3 

India,  via  Suez         .....  2 

India,  via  Cape  of  Good  Hope  -  -  20 

China  Seas,  via  Cape  of  Good  Hope  -  5 

„  „    Suez  .--.(> 

Mediterranean  Ports  ....  5 

Cape  of  Good  Hope  -  -  -  10 

West  Indies  -  -  -  -  2 

Between  British  Ports  -----  2 

Unknown  -  -  -  -  -  18 


Total  number  of  ships        ...     139 

Appendix  III.  (p.  32)  supplies  a  list  of  the  logs  and  of  all  the 
documents  from  stations  abroad  received  at  the  Office  during 
the  year. 

Atlantic  Weather  Charts. — The  investigation  of  the  weather  over  Synchronous* 
the  North  Atlantic  Ocean  for  the  13  months,  beginning  August  **£** 
1st,  1882,  and   ending  August  3 1st,   1883,  has  during  the  past 
year  employed  nearly  the  whole  Marine  Branch  of  the  Office. 

It  will  be  remembered  that  the  above-named  period  is  that 
during  which  the  International  System  of  Circumpolar  Observa- 
tions has  been  carried  out. 

Steady  progress  has  been  made  in  preparing  the  data  and' 
plotting  them  on  daily  charts.  Already  10,502  monthly  forms 
have  been  received  from  2,563  ships,  giving  an  average  of  808 
forms  for  each  of  the  13  months.  The  following  statement  show* 
the  distribution  of  the  data  over  the  several  months  : — 

Total  Number  of  Forms  received  for  each  Month,  to  March  25th 

1884. 

1882— August  ....  823 

September       ....  878 

October  -  -  -  -  927 

November        -  856 

December         -  -  -  -  843 

1883 — January  -  771 

February  ....  812 

March  -  -  -  -  857 

April   -  -  -  -  874 

May     -  -  -  -  -  817 

June    -----  706 

July     .--..  694 

August  -  644 


Total    10,502  | 
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weathOT°n(m8         Observations,  on  an  average,  at  more  than  400  positions  are 
charts.  obtained  for  each  day's  chart.     This  average,  however,  does  not 

include  observations  for  each  day  from  about  100  land  stations, 
which  are  recorded  on  the  charts  to  establish  a  connexion  between 
the  land  and  sea. 

Fall  details  of  the  system  adopted  for  carrying  out  this  investi- 
gation will  be  found  in  the  Report  for  1883 ;  but  the  principal 
features  of  the  method  may  conveniently  be  here  repeated : — 

"  The  charts  are  drawn  upon  the  conical  projection,  which  affords 
the  best  means  of  indicating  the  true  relative  directions  of  the 
winds  and  lines  of  equal  pressure  and  temperature  to  one  another 
and  to  the  meridian.  The  working  charts  are  drawn  on  sheets 
of  double-elephant  paper,  and  extend  from  the  Equator  to 
Lat.  75°  N.,  and  from  Long.  100°  W.,  to  Long.  20°  E.,  the 
meridian  of  40°  W.  being  in  the  centre.  The  scale  is  about 
180  nautical  miles  to  the  inch. 

"  As  it  was  important  that  the  demands  made  on  the  observers 
should  be  no  more  than  was  strictly  essential,  it  was  decided  to 
ask  only  for  observations  at  8  a.m.  and  noon,  local  time,  at  which 
hours  the  required  data  of  barometric  pressure,  temperature,  and 
wind  direction  and  force  are  usually  recorded  in  a  ship's  log. 
From  these  the  necessary  corrections  to  reduce  the  data  to 
Greenwich  noon  are  readily  made  by  interpolation  with  sufficient 
exactness  for  the  objects  in  view. 

"  The  question  of  the  time  to  be  followed  in  recording  the 
observations  on  the  chart?,  whether  it  should  be  Greenwich  noon 
or  local  noon,  the  former  implying  that  the  observations  would  be 
truly  synchronous,  and  the  latter  that  they  would  correspond  to 
the  time  of  the  sun's  coming  to  the  local  meridian,  received  careful 
consideration.  The  conclusion  arrived  at  after  examining  the 
methods  employed  by  other  authorities  in  dealing  with  such 
investigations  (including  the  charts  recently  prepared  by  the 
Deutsche  Seewarte,  which  were  obligingly  forwarded  for  their 
inspection  by  Dr.  Neumayer),  was  to  enter  on  the  chart  the 
barometer  reading  and  wind  for  Greenwich  noon,  thus  making 
the  values  truly  synchronous,  but  to  enter  the  thermometer  read- 
ing for  local  noon,  as  well  as  the  difference  of  temperature 
between  local  noon  and  8  a.m.  local  time,  from  which  the  tem- 
perature at  Greenwich  noon  may  be  estimated  by  interpolation  if 
required. 

ss  As  the  diurnal  (periodic)  variations  of  pressure  in  the  area 
dealt  with  are  comparatively  small,  it  was  considered  that  they 
would  probably  have  but  small  influence  in  determining  the 
directions  of  the  wind,  or  the  movements  of  aerial  disturbances 
across  the  Atlantic.  But  local  noon  on  the  western  side  of  the 
charts  in  Long.  75°  W.  is  about  six  hours  later  (absolutely)  than 
local  noon  on  the  extreme  east  of  the  charts  in  Long.  20°  E.,  and 
the  disturbances  and  wind-systems  usually  move  from  west  to 
east,  and  often  with  considerable  rapidity.  The  conclusion  was 
therefore  come  to  that  the  observations  of  pressure  to  be  repre- 
sented should  be  truly  synchronous. 
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"  In  the  case  of  temperature  the  conditions  differ  materially  Synchronous 
from  those  affecting  pressure.  The  diurnal  changes  of  temperature,  T!eaiiher 
though  not  great,  would,  if  synchronous  observations  at  Green- 
wich noon  were  used,  introduce  an  appearance  of  permanent 
higher  temperature  to  the  east  as  compared  with  the  west,  as 
such  observations  in  the  extreme  west  would  be  made  five  or  six 
hours  before  local  noon,  while  those  in  the  extreme  east  would  be 
one  or  two  hours  after  local  noon ;  a  difference  of  temperature 
which  would  not  have  any  true  physical  significance  so  far  as 
probable  consequent  changes  of  pressure  or  general  weather  were 
concerned.  Consequently  it  was  determined  to  adopt  the  tem- 
perature at  noon,  local  time,  for  entry  in  the  charts.  Provision, 
however,  is  made  for  the  consideration,  if  occasion  should  require, 
of  the  synchronous  temperature,  by  the  entry  on  the  chart  of  the 
difference  between  the  readings  at  8  a.m.  and  noon,  local  time,  as 
before  stated." 

The  process  of  dealing  with  the  data,  which  has  been  arrived 
at  after  many  preliminary  trials,  may  be  briefly  stated  as 
follows : — 

The  forms  (of  which  a  specimen  is  given  in  Appendix  Ia.  of 
the  Report  of  1883)  were  distributed  freely  to  ships  of  the  Royal 
Navy,  through  the  kind  co-operation  of  the  Lords  of  the 
Admiralty;  and  to  the  Merchant  Service,  through  various  local 
marine  board  and  shipping  offices  under  the  Board  of  Trade, 
but  chiefly  through  direct  communication  with  owners,  captains, 
and  officers  of  ships. 

The  collection  of  data  has  been  supplemented  by  sending 
an  experienced  clerk  to  visit  ships  and  make  extracts  from  their 
logs. 

By  these  means,  observations,  probably  at  more  than  400 
positions,  will  be  collected  for  each  day's  chart,  as  before  stated. 

After  correcting  the  observations  for  instrumental  errors,  &c, 
they  are  reduced  to  Greenwich  noon,  where  necessary,  by  inter- 
polation, and  the  results  entered  on  a  large  chart  on  double- 
elephant  paper,  upon  the  conical  projection,  extending  from  the 
equator  to  8°N.  and  from  130°  W.  to  40°  E. 

Tracings  are  then  made  on  four  separate  sheets  from  the  charts 
of  each  day  of  the  entries  of  pressure,  air  temperature,  sea 
temperature,  and  important  weather  observations  respectively,  and 
upon  these  tracings  isobaric  lines,  isotherms  of  air  and  sea,  and  the 
outlines  of  important  weather-areas  are  drawn,  and  the  isobars  and 
isotherms  are  then  transferred  back  to  the  original  large  charts. 

After  the  isobars  are  drawn  on  the  large  charts,  arrows  are 
drawn  representing  the  direction  and  force  of  the  wind,  as  well 
as  the  occurrence  of  squalls,  every  care  being  taken  to  combine 
the  actual  directions  observed,  with  the  least  possible  modification, 
in  relation  to  the  barometrical  pressure  and  the  general  direction 
of  the  winds  in  the  several  parts  of  the  charts. 

The  charts  thus  prepared  will  constitute  the  permanent  records 
of  the  original  data,  as  well  as  of  the  isobars,  isotherms,  and 
generalized  winds.  They  are,  however,  too  complicated  and  too 
large  for  publication;   the  Council,  therefore,   contemplate  the 
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TreaUier 

charts. 


Sea  surface 
temperature 
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publication  of  the  results  in  two  reduced  charts,  of  which  Plates  I. 
and  II.  are  specimens,  the  reductions  being  produced  by  an  eido- 
graph. 

These  charts  will  show  the  isobaric  lines,  isotherms  of  air  and 
sea,  the  direction  and  force  of  wind,  together  with  graphic  indica- 
tions of  areas  of  ra*n,  fog,  and  mist. 

It  has,  however,  become  manifest  that  much  time  must  elapse 
before  all  the  necessary  data  are  collected  and  plotted  on  the 
charts,  and  this  work  must  be  completed  before  the  discussion  can 
commence. 

The  charts  for  August,  September,  and  October  1882  are 
nearly  ready  for  reduction,  but  they  cannot  be  finally  dealt  with 
until  observations  from  all  the  circumpolar  stations  included  on 
the  chart  have  been  received. 

•  The  Council  arc  most  grateful  to  the  owners,  captains,  and 
officers  of  ships  for  their  willing  and  able  help  in  the  work.  Not 
only  have  Englishmen  given  their  willing  aid,  but  a  large  amount 
of  excellent  data  has  been  sent  in  by  the  heads  of  Foreign 
meteorological  offices,  especially  from  the  several  circumpolar 
observing  stations  on  the  shores  of  the  Atlantic  Ocean,  and  by  the 
captains  and  officers  of  foreign  ships.  The  visiting  clerk  employed 
by  this  Office  has  also  obtained  much  valuable  information  from 
foreign  ships,  whose  captains  and  officers  have  received  the  clerk 
most  kindly,  lent  him  their  logs,  and  given  him  all  the  aid  in  their 
power. 

Sea  Surface  Temperature  Charts. — This  work  has  now  been 
completed  and  published. 

The  series  of  charts  are  for  the  four  cardinal  months  of 
February,  May,  August,  and  November,  which  are  taken  to 
represent  the  four  seasons  of  sea  surface  temperature.  In 
addition  four  smaller  index  charts  are  given,  representing  for  the 
entire  ocean,  the  lines  of  equal  temperature  (isotherms)  in  the 
four  months  above  mentioned. 

Whenever  the  sea  is  frozen,  as  in  the  month  of  February  in 
high  northern  latitudes,  the  temperatures  given  on  the  charts  are 
those  of  the  air. 

The  authorities  from  which  the  material  used  in  preparation  of 
the  charts  have  been  derived  are  (1)  the  logs,  &c.  in  the  Office 
(2)  the  remark  books  of  the  Royal  Navy,  (3)  the  records  of  the 
most  famous  Arctic  and  exploring  voyages  of  both  British  and 
foreign  navigators,  (4)  the  various  publications  on  maritime 
meteorology  which  have  from  time  to  time  appeared  in  the  United 
States  and  in  Europe. 

The  number  of  M  O.  logs  which  were  used  in  the  discussion 
were  for  the 

Atlantic  Ocean  3,859 

Indian         „     1 ,849 

Pacific         „        770 
And  an  estimate  of  the  amount  of  material  actually  employed 
may  be  formed  from  the  fact  that  for  the  Atlantic  Ocean  alone 
and  for  the  month  of  August  (which  has  been  taken  as  a  specimen), 
80,000  observations  were  discussed. 
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Charts  of  Barometrical  pressure  over  the  Oceans. — These  charts  Charts  og 
are  in  an  advanced  stage,  three  months  of  the  series  have  been  p^ure" 
completed  as  regards  the  collection  and  entry  of  observations  for 
all  the  oceans,  and  it  is  contemplated  that  the  whole  of  this  work 
will  be  finished  by  the  end  of  the  year  1884.  The  deficiency  of 
material  over  certain  unfrequented  regions  in  the  Pacific  and 
Southern  Ocean  has  rendered  the  drawing  of  isobars  somewhat 
difficult,  and  the  final  preparation  of  the  charts  for  the  engraver 
has  consequently  been  retarded. 

Contributions  to  our  Knowledge  of  the  Meteorology  of  the  Arctic  Arctic 
Regions, — Three  parts  of  this  work  have  already  appeared.     The  meteorology, 
preparation  of  Part  IV.  has  been  found  to  occupy  longer  time 
than  was  anticipated,  owing  to  the  mass  of  materials  from   the 
last    British    Expedition,    under    Sir    G.  Nares,   and    from   the 
€€  Polaris  "  expedition  of  the  United  States  Government. 

The  Circumpolar  Observations. — The  objects  of  the  British  ex-  Circumpolar 
pedition  which  was  mentioned  in  the  last  Report,  though  it  was  not  observations. 
in  any  direct  connexion  with  the  Meteorological  Council,  were  suc- 
cessfully carried  out  by  the  maintenance  at  Fort  Rae,  on  the  Great 
Slave  Lake,  of  a  complete  series  of  observations  in  meteorology  and 
magnetism  for  a  full  year.  Captain  Dawson,  R.  A.,  and  his  assistants 
left  Fort  Rae  on  the  1st  September  1883,  and  reached  England 
November  20th.  The  observations  are  in.  process  of  discussion 
and  will  be  published  by  the  Circumpolar  Committee  of  the  Royal 
Society. 

The  Barometer   Manual  for  the  Use  of  Seamen. — This  work,  The  Barometer 
which,   as   explained  in  the  last  Report,  has  been  prepared  at  Manual  for 
the  request  of  the   Board  of  Trade,  has  now   appeared.     It   is  Seamen.° 
divided  into  the  following  sections :   the  Barometer  and  Method 
of  using  it ;  Barometric  Pressure ;  Variations  of  Pressure  ;  Winds, 
their   Causes    and    Distribution;     Winds    and    Storms   of  the 
Temperate  Zones ;  Tropical  Storms. 

The  whole  forms  a  book  of  41  pages,  and  is  illustrated  by  wood- 
cut* and  specially  prepared  charts  of  barometric  pressure  and 
wind. 

Supply  and  Stock  of  Instruments. — In  Appendix  IV.  (p.  46)  Instruments 
will  be  found  a  list  of  the  meteorological  instruments  supplied  by  ^lo2Eng  to 
the  Office  to  ships  in  the  Royal  Navy  during  the  year,  with  a 
statement  of  the  entire   stock   and   distribution   of  instruments 
standing  on  the  books,  to  the  account  of  the  Admiralty,  on  the 
31st  March  1884. 

Appendix  V.  (p.  47)  gives  similar  information  with  regard  to 
the  disposal  of  the  other  instruments  belonging  to  the  Office,  which 
are  mainly  supplied  to  the  Mercantile  Marine. 
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PART  II. 
Wbatheb  Telegraphy, 

Reporting  Telegraphic  Reporting   Stations. — The  service   has  not  been 

■tations.  carried  on  without  interruptions  during   the    year    now  under 

review,  any  more  than  during  its  predecessors.  The  breaks  in 
communication  have  not,  however,  been  very  serious  or  proteacted. 
Some  important  changes  in  the  arrangements  for  the  receipt  of 
of  intelligence  are  now  in  progress.  First  may  be  noticed  the 
recent  extension  of  telegraphic  communication  to  Belmullet,  on 
the  extreme  north-west  corner  of  the  Co.  Mayo,  in  Ireland. 
The  Council  have  succeeded  in  finding  an  observer  in  this  remote 
locality,  and  a  station  will  soon  be  established  there.  It  lies 
nearly  80  miles  westward  of  Mullaghmore,  the  station  now 
reporting  on  the  coast  of  Donegal  Bay. 

It  is  in  contemplation  to  organize  another  station  on  Malin 
Head,  the  extreme  north  point  of  Ireland.  The  Committee  of 
Lloyd's  have  recently  established  a  signal  station,  provided  with 
telegraphic  communication,  on  this  headland,  and  have  most 
liberally  offered  the  Council  permission  to  avail  itself  of  the 
facilities  thus  afforded  for  the  improvement  of  the  telegraphic 
system.  The  Council  have  gladly  acceded  to  the  proposal,  and 
the  station  will  be  organized  in  the  coming  summer. 

The  Council  have  it  also  in  contemplation  to  substitute  Dunge- 
ness  for  Dover  as  a  reporting  station.  The  forjner  station  lies  on 
a  low  spit  of  land,  well  exposed  to  the  wind  from  all  points,  and 
thereby  offers  a  strong  contrast  to  Dover,  which  lies  imme- 
diately under  high  cliffs,  and  is  therefore  entirely  sheltered  from 
all  land  winds. 

In  the  last  Eeport  it  was  stated  that  possibly  hand  anemometers 
might  be  supplied  to  some  stations,  and  two  specimen  instruments 
of  this  character  have  been  constructed,  and  are  now  in  process  of 
being  tested,  by  the  permission  of  the  Elder  Brethren,  at  two  of 
the  Trinity  House  Stations. 

Changes  in  the      A  list  of  the  telegraphic  reporters  will  be  found  in  Appendix  VI. 

staff.  (p.  48).     The  only  change  during  the  year  has  been  at  York, 

where  Mr.  H.  M.  Platnauer  has  succeeded  Mr.  Keeping  as 
Curator  of  the  Museum. 

Inspection  Inspection  of  the  Reporting  Stations. — The  reporting  stations 

of  the  stations,  have  been  inspected  during  the  year,  in  England  (including  Jersey 

and  the  Isle  of  Man)  by  the  Rev.  W.  Clement  Ley ;  in  Scotland 
by  Mr.  Buchan ;  and  in  Ireland  and  Wales  by  Mr.  Scott.  The 
reports  submitted  by  the  Inspectors  to  the  Council,  which  are 
printed  in  Appendix  VII.  (p.  49),  show  that  the  efficiency  of  the 
service  has  been  fairly  maintained. 

Discussion  of  Discussion  and  Publication  of  tlie  Information  received. — A 
the  reports.  description  of  the  practice  of  the  Office  in  the  collection,  dis- 
cussion, and  dissemination  of  the  meteorological  information 
received  by  telegraph  is  given  in  Appendix  VIII.  (p.  61).  A  list 
of  the  institutions  and  persons  who  received  the  Daily  Weather 
Reports  and  Charts  free  of  cost  in  1883-4  forms  Appendix  IX. 
(p.  70). 
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Weather  Forecasts. — There  has   been  no  material   change  in  Forecasts. 
the  system  of  preparation  and  issue  of  the  forecasts  during  the 
year. 

Forecasts  are  issued  twice  a  day,  at  11  a.m.  and  at  8b.  30m.  p.m. 
The  Forecast  prepared  at  11  ajn.,  on  the  information  derived  from 
the  8  a.m.  reports,  refers  to  the  probable  weather  between  noon  on 
the  day  of  issue  and  noon  on  the  day  following,  and  is  publicly 
posted  up  in  several  places  in  London,*  and  supplied  to  the  after- 
noon editions  of  the  newspapers. 

Owing  to  tne  additional  information  afforded  to  the  public  by  inquiries  at  the 
the  appearance  in  so  many  of  the  daily  papers  of  the  Forecasts  Office. 
now  prepared,  the  number  of  special  inquiries  has  been  small. 
The  inquiries  received  through  the  Post  Office  during  the 
year  amounted  to  76,  and  the  personal  applications  to  34.  The 
rules  of  the  Office  relating  to  such  inquiries  continue  the  same  as 
in  previous  years,  and  are  given  in  Appendix  VIII. 

The  results  of  a  comparison  of  the  Forecasts  issued  at  8  p.m.  Testing  of  the 
during  the  year  with  the  weather  actually  experienced  is  given  in  foreoart»' 
Appendix  XII.,  p.  76,  and  the  following  summary  of  successes  and 
failures,  estimated  in  the  manner  explained  in  that  Appendix, 
shows  that  the  average  of  success  over  the  whole  United  Kingdom 
has  been  81  per  cent.,  being  an  improvement  of  2  per  cent,  on  the 
figures  for  the  previous  year : — 

SlJMMABY    OF  RESULTS. 


Percentages. 

Total  per- 

Districts 

Complete 
Success. 

Partial 
Suocess. 

Partial 
Failure. 

Total 
Failure. 

centage  of 

Success. 

Scotland,  N.  - 

49 

33 

11 

7 

82 

»         E,  - 

50 

31 

10 

9 

81 

England,  N.B.  - 

50 

31 

11 

8 

81 

„        E. 

48 

36 

10 

6 

84 

Midland  Counties  - 

49 

34 

10 

7 

88 

England,  S.     - 

52 

32 

9 

7 

84 

Scotland,  W.  - 

42 

85 

13 

10 

77 

England,  N.W. 

44 

35 

13 

S 

79 

„        S.W. 

47 

35 

11 

7 

82 

Ireland,  N.     - 

52 

80 

10 

8 

82 

„        S. 

47 

82 

10 

11 

79 

Summary  - 

" 

83 

11 

• 

81 

*  Viz.,  in  the  City,  at  the  Mansion  House,  at  Lloyd's  Booms,  and  at  Messrs. 
R.  &  J.  Beck's,  Corahill,  and  at  Messrs.  Thos.  De  La  Rue  &  Co.,  Bunhill  Boir ;  in 
the  West  End,  in  the  libraries  of  the  House  of  Lords  and  House  of  Commons,  at 
Messrs.  Elliot's,  Strand,  Messrs.  Stanford's,  Charing  Cross,  Messrs.  Negretti  & 
Zambra's,  Regent  Street,  and  Messrs,  Pastorelti's,  New  Bond  Street. 
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Hay  Harvest 
Forecasts. 


Hay  Harvest  Forecasts. — The  Council  renewed  in  1883  the 
offer  made  in  the  three  previous  years  to  the  Royal  Agricultural 
Society,  the  Royal  Dublin  Society,  and  the  Highland  Society 
to  send  daily  Forecasts  gratis  during  the  hay  season  to  a  number 
of  observers  selected  by  the  Councils  of  those  Societies,  on  the  two 
conditions,  that  the  information  should  be  made  as  widely  known 
as  possible,  and  that  a  record  should  be  kept  of  the  value  of  each 
prediction  and  sent  in  weekly  to  the  Office.  The  Societies  again 
cordially  accepted  the  proposal,  and  the  following  list  of  recipients 
was  prepared : — 

List  of  those  who  received  Hay  Habvbst  Forecasts 

in  1883. 


Districts. 


0.  Scotland,  N. 

1.  Scotland,  E. 

2.  England,  N.E. 

3.  England,  E.   - 


4.  Midland 
Counties 


5.  England,  S. 


•{ 
{ 
-{ 


6.  Scotland,  W.    -< 


7.  England,  N.W.  -< 


8.  England,  S.W.  -< 


9.  Ireland,  N. 


.{ 


f 


10.  Ibbland,  S. 


A 


To  whom  sent. 


Address. 


Rev.  Dr.  Joass 
Major  Smith    - 

6.  Johnstone   - 
W.  S.  Macdonald 

J.  Wilson 

J.  Turner        -        .  - 

W.  Birkbeck  - 
Sir  J.  B.  Lawes,  Bt,  and 
J.  H.  Gilbert,  Ph  J) . 

Royal         Agricultural 
College. 
The  Duke  of  Somerset 

C.  Whitehead  - 
E.  P.  Squarey  - 

W.  Calder 

M.  J.  Stewart  - 
J.  S.  R.  Ballingal 

G.  W.  Wray   - 
The  Earl  of  Derby 
The  Lord  Egerton  of 
Tatton. 

Colonel  J.  B.  Turbervill 

The  Earl  of  Ducie 
T.  Dyke 
R.  Neville 

Viscount  Masserecne  and 

Ferrard. 
Rev.  A  Brown 

C.  Cole  Hamilton 


D.  A.  M'Cready 

D.  A.  Milward 

W.  Talbot  Crosbie,  D.L. 


Ll 


Golspie. 

Munlochy,  Inverness. 

Glammis,  by  Forfar. 
Craigielaw,  Longniddry. 

Chillingham  Barns,  Belford, 

Northumberland. 
The  Grange,  Uiceby. 

High  House,  Thorpe,  Norwich. 
Roihamsted,  Harpenden. 


Cirencester. 

Gerrard's  Cross,  Bucks. 

Banning  House,  Maidstone. 
The  Moot,  Downton,  Wilts. 

Castle  Hill,  Dalreoch,  Dum- 
barton. 
Ardwell,  Stranraer. 
Eallabus  House,  Islay. 

Leyburn,  Yorkshire. 
Knowsley  Hall,  Prescott. 
Tatton  Park,  Knntsford. 


Ewenny      Priory,      Bridgend, 

Glamorgan. 
Whitfield,  Falfield,  R.S.O. 
Long  Ashton,  Clifton,  Bristol. 
Butleigh  Court,  Glastonbury. 

Antrim  Castle,  Antrim. 

The  Manse,  Hollymount,  Co. 

Mayo. 
Cherrymount,   Moynalty,    Co. 

Meath. 

Larchvale,    Moneygall,  King's 

Co. 
Lavistown,  Kilkenny. 
Ardfert    Abbey,    Tralee,    Co, 

Kerry. 


Report  of  the  Meteorological  Council. 


15 


The  general  result  of  this  repetition  of  the  experiment  of  1879  Hay  Harvest 
is  shown  by  the  subjoined  table,  which  has  been  compiled  solely  Forecasts. 
from  the  reports  of  the  above-mentioned  gentlemen,  and  is  entirely 
independent  of  any  estimate  formed  within  the  Office  itself: — 


Summary  of  Results. 


Districts. 


Names  of  Stations. 


Percentages. 


o 

$ 

0) 

ft 

S 
o 


3 
QQ 

-a 
1 


'3 


'3 

1 


is 


Scotland,  N. 
JEvgulitd,  N.E. 

M  B. 

Midlahd  Counties 
Uhgland,  B. - 
Scotulhd,  W. 
BiroLAif  d,  N.W. 

S.W. 
Ireland,  N.  - 

8.- 


»» 


Golspie  and  Munlochy    - 

Glammte  and  Longniddry 

Ulceby  and  Chatton,  Northumberland 

Thorpe  and  Rothamsted 

Cirencester  and  Garrard's  Cross 

Maidstone  and  Downton 

Jslay,  Dumbarton,  and  Stranraer 

Leyburn,  Prescot,  and  Knuteford 

Bridgend  (Glamorgan),  Falfield,  Clif 

ton,  and  Glastonbury. 
Antrim,  Hollymount,  and  Moynalty 


Moneygall,    Kilkenny,    and    Ai'dfcrt 
Abbey  (Tralee). 


Mean  for  all  districts,  1833 

1882 


f» 


» 


45 

38 

12 

5 

63 

32 

3 

8 

70 

23 

7 

— 

S3 

33 

10 

4 

40 

45 

13 

3 

66 

34 

6 

4 

66 

86 

9 

— 

64 

29 

7 

— 

41 

39 

15 

5 

47 

38 

14 

1 

51 

37 

9 

3 

53 

35 

10 

2 

50 

37 

11 

2 

93 
93 
86 
85 
90 
91 
93 
«0 
85 
88 

88 

87 


Re-narks : — The  result  of  the  checking  shows  that  the  general 
percentage  of  success  (88)  and  also  the  proportion  of  completely 
successful  forecasts  is  higher  than  even  that  of  last  year.  The 
largest  percentages  were  reached  in  Scotland,  E.,  England,  N.E., 
and  England,  N.W.,  the  values  being  95  and  93  respectively, 
while  the  smallest  propoition  of  good  forecasts  (80)  was  in 
England,  S.W. 

Major  Smith  (Scotland,  N.)  says  that  the  forecasts  were  very 
correct  on  the  wholfe,  particularly  those  from  the  24-29  July, 
the  foTOcasts  on  those  days  being  "  wonderfully  correct." 

Mr,  W.  Downing  (England,  S.W.)  in  a  letter  to  Mr.  Neville, 
remarks  "  the  weather  reports  have  been  in  great  request  in  this 
u  neighbourhood." 

Storm    Warnings  for  the    Coasts  of  the   United  Kingdom. — In  Storm  warn- 
Appendix  XI.  (p.  74)  will  be  found  the  names  of  the  stations  which  m&' 
are  furnished  with  signals  for  Storm  Warnings,  in  accordance  with 
Circular  717  of  the  Board  of  Trade  issued  in  February  1874. 
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Results  of  storm      Than  gtfttion8  were  at  tte  en(j  0f  March  1884,  139  in  number, 

warnings  in  .,      .   j  ' 

3888.  situated: — 

68  in  England,  13  in  Wales,  37  in  Scotland,  15  in  Ireland, 
3  in  the  Isle  of  Man,  and  3  in  the  Channel  Islands. 

The  usual  comparison  has  been  instituted  in  the  Office  between 
the  warnings  issued  in  1883  and  the  weather  experienced  on  our 
coasts,  the  warnings  being  tested  by  the  method  explained  in 
Appendix  VIII.  The  results  of  the  comparison  are  shown  in  the 
following  tables: — 

Return  of  the  Result  of  the  Comparison  between  the  Warnings  issued  and  the 

Weather  experienced  in  1883. 


Coasts. 


IS 

■Hi 

Oft 

a 

mi"* 


JMf 

■dig 

3 -a* 
Ssfs 

tip 


•sis 
ell 


'■Cfl 


OJ3 

■S3 


gig 

«3  «*  o 

§3  c 


§ 


!3 


§5 

-sJ 


Storms  for  which  no 
Warning  was  issued. 


Ireland,  South 

„       East 
Scotland,  East 

„       West 
England,  North-west 
West 
South 
South-east 
East 


» 
ft 


Totals  - 
Per-centages    - 


66 

34 

14 

16 

^^1^ 

2 

75 

40 

16 

19 

— 

— 

82 

55 

16 

11 

— 

— 

61 

30 

15 

14 

1 

1 

69 

43 

5 

*  21 

— 

— 

61 

30 

13 

18 

— 

— 

84 

52 

20 
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t 
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68 

37 

20 

10 

— 

1 

610 

843 

132 

127 

1 

6 

— 

562 

21-6 

20-8 

0-2 

10 

—       —        1 


Mar.  6. 

Feb.  22,  Mar.  6,  Mar.  17, 
Oct.  25.* 

Mar.  7. 

Mar.  6,  Aug.  10,  Nov.  4. 
Mar.  6. 


0-2 


*  Storms  on  the  East  Coast  of  Scotland  markod  thus  were  only  felt  North  of  Aberdeen. 


Comparison  of        The  following  table  contains  a  comparative  statement  of  the 
ls^with  storm  warnings  and  their  results  in  1883  and  in  the  ten  preceding 

previous  years,  years.     It  will  be  seen  that  the  percentage  of  warnings  justified 

is  somewhat  less  than  in  the  previous  year : — 


Tears. 

Total  No.  of 

Warnings 

issued. 

250 

Warnings 
justified  by 

Warnings 
justified  by 

Total  Warnings 

Warnings  not 
justified  by 

subsequent 
Gales. 

45*2 

subsequent 
strong  Winds. 

34-0 

justified. 
79-2 

subsequent 
Weather. 

1873 

16-8 

1874 

317 

45*4 

32*8 

78-2 

16*4 

1875 

248 

41-1 

35*1 

76-2 

21  0 

187G 

265 

61*1 

215 

82*6 

11-7 

1877 

475 

53-3 

25-9 

79*2 

16-4 

1878 

485 

567 

20-8 

77-5 

17-9 

1879 

509 

50*5 

25-1 

756 

20-6 

1880 

390 

58'2 

24*6 

82-8 

13*3 

1881 

454 

58-6 

28*3 

81*9 

14«K 

1882 

503 

61*4 

21-1 

82*5 

14-9 

1883 

610 

56-2 

21-6 

77-8 

20-8 
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Remarks. — Of  the  storms  for  which  no  warning  was  issued  only  Storms  for 
one   was  severe,  that  of  March  6,  which  caused  serious  loss  of whic^ n0 
life  and  property  in  the  North  Sea.     The  conditions  under  which  foJJJa"*8  W* 
it   occurred  were  very  unusual,  and  it  came  on  very  suddenly. 
Moreover,  as  most  of  the  fishing  boats  which  felt  its  effects  had 
been  absent  from  port  two  or  three  days,  any  warning  sent  to  the 
ports  could  not  have  been  conveyed  to  them. 

A  return  of  all  gales  since  1873,  of  which  no  warnings  were 
issued  from  the  Office,  has  been  called  for  by  the  House  of  Lords 
and  will  shortly  be  completed.  This  will  supply  full  information 
on  the  circumstances  under  tfhich  these  gales  were  left  without 
notice. 

Fishery  Barometers. — In  connexion  with  the  subject  of  storm  Fishery, 
warnings,  the  supply  of  public  so-called  "  fishery  "  barometers  to  barometers, 
the  coast  may  be  mentioned.  The  whole  number  of  stations  on 
our  coasts  supplied  with  these  instruments  by  the  Office  is  at 
present  168,  being  seven  in  excess  of  the  previous  year.  Of  these 
stations,  58  are  in  England,  5  in  Wales,  47  in  Ireland,  54  in 
Scotland,  3  in  the  Isle  of  Man,  and  1  in  Jersey.  The  list  is  given 
in  Appendix  X.,  p.  73. 

Observations  on  Ben  Nevis. — The  observatory  established  under  Observations 
the  auspices  of  the  Scottish  Meteorological  Society  at  the  summit  on  Ben  Nevis, 
of  Ben  Nevis,  at  the  height  of  4,000  feet,  was  completed  in  the 
course  of  the  autumn  of  1883,  and  the  observing  staff  took  up 
their  residence  there  and  commenced  operations  in  the  month  of 
November.  The  Council  have  again  contributed  100Z.  towards  the 
cost  of  maintaining  the  observatory  during  the  past  year.  They 
have  not  yet  resolved  that  it  will  be  desirable  to  obtain  daily 
telegrams  from  the  station,  but  they  have  received  a  few  special 
telegrams  from  it ;  it  has  not,  however,  as  yet  been  found  that 
these  have  given  earlier  intimation  of  the  approach  of  storms  or 
changes  of  weather  than  has  been  obtained  from  the  other 
telegraphic  reporting  stations. 

Publications. — There  has  been  some  change  made  in  the  form  of  Publications, 
the  Weather  Reports  issued  by  the  Office,  with  a  view  to  rendering 
them  more  uniform  in  size,  and  avoiding  repetition  in  the  state- 
ments they  contain.  In  the  last  Report  it  was  stated  that  a  plan  for 
supplying  a  progressive  weekly  record  of  various  climatic  factors 
was  in  contemplation.  This  scheme  has  now  been  partially  carried 
out,  and  since  the  commencement  of  the  year  1884,  the  records  of 
Accumulated  Temperature,  Rainfall,  and  Bright  Sunshine,  since 
the  1st  of  January,  have  been  inserted.  The  term  *  Accumulated 
Temperature  "  is  employed  to  designate  the  amount  and  duration 
of  the  excess  of  the  daily  temperature  above  42°  F.,  measured  in 
units  of  one  degree  continued  for  24  hours.  The  mode  of  calcu- 
lating the  accumulated  temperature  is  explained  at  length  in  a 
paper  by  the  Chairman,  General  Strachey,  which  appeared  in  the 
Quarterly  Weather  Report  for  1878,  and  the  substance  of  which 
is  briefly  stated  in  Appendix  VIII. 

K    16361.  b 
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This  information  is  given  in  the  Weekly  Weather  Report, 
which  has  been  enlarged  to  quarto  size.  The  additional  space  thus 
given  has  been  utilised  j»  give  a  chart  for  the  pressure  and  wind 
at  6  p.m.,  in  addition  to  that  for  8  a.m.  before  given. 

The  averages  used  for  determining  the  variations  of  each  week 
from  the  mean  have  been  modified,  and  are  those  given  in  the 
following  publications  of  the  Office : — 

Temperature,  20  years,  1861-80,  from  the  Meteorological 
Atlas  of  the  British  Isles. 

Rainfall,  15  years,  1866-80,  from  the  Rainfall  Tables  of  the 
British  Isles. 

The  Daily  Weather  Report  has  also  been  altered  from  folio  to 
quarto  size,  so  as  to  be  uniform  with  the  foregoing  publication. 
New  averages  of  Pressure,  Temperature,  and  Rainfall  have  been 
calculated  for  22  stations. 

Lastly,  the  publication  of  a  Monthly  Weather  Report  has  been 
undertaken,  in  substitution  for  the  Quarterly  Report.  It  was 
stated  in  the  last  Report  that  the  preparation  of  the  engraved  plates 
from  the  observatory  records  would  be  discontinued  with  the  year 
1880,  and  consequently  the  Quarterly  Weather  Report  became 
more  completely  and  exclusively  a  review  of  the  information 
collected  and  discussed  by  the  Telegraphic  Department  of  the 
Office  than  was  previously  the  case.  The  Weekly  Weather  Report 
in  its  new  form  will  contain  a  complete  series  of  Weather  Charts, 
and  their  reproduction  would  be  useless.  The  Council  have 
decided  to  substitute  a  Monthly  for  the  Quarterly  Report,  and  to 
issue  it  as  speedily  as  possible  after  the  termination  of  the  month 
to  which  it  refers,  and  this  publication  has  now  commenced.  With 
it  will  be  published  from  time  to  time  in  the  form  of  Appendices 
such  special  papers  or  reports  as  have  hitherto  formed  part  of  the 
Quarterly  Reports.  These  arrangements  will  lead  to  the  publica- 
tion of  the  reports  from  the  Observatories  and  the  Stations  of  the 
Second  Order  in  a  separate  volume. 

Simultaneous  Observations. — The  Office  has  continued  its  co- 
operation with  the  system  of  simultaneous  observations,  taken  once 
in  every  24  hours,  which  was  organized  ten  years  ago  at  the 
request  of  the  Chief  Signal  Office  of  the  United  States. 

The  list  of  observers  at  land  stations  for  1883  is  given  in 
Appendix  XI IT.,  p.  81. 

A  form  for  the  entry  of  the  simultaneous  observations  is  bound 
up  with  every  ship's  log  issued  by  the  Office. 

In  previous  Reports  it  has  been  stated  that  the  Lords  Commis- 
sioners of  the  Admiralty  had,  at  the  request  of  the  Council,  issued 
instructions  for  these  observations  to  oe  taken  (in  addition  to 
those  made  by  the  Service  Regulations)  on  board  each  detached 
ship-of-war  on  foreign  service;  or,  in  the  case  of  a  squadron 
acting  together,  on  board  the  ship  of  the  senior  officer.  The 
number  of  these  returns  which  have  been  received  during 
the  year  from  the  Royal  Navy  has  been  6,340,  and  from  the 
Mercantile  Marine,  5,300, 
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PAET  III. 

Land  Meteorology  op  the  British  Isles. 

Observatories  and  Stations. — Records  of  the  climate  of  the 
British  Isles  are  received  by  the  Office  from  stationn  with  different 
degrees  of  fulness  of  organisation,  which  may  be  arranged  in  five 
classes. 

1.  The  Observatories  furnished  with  self -registering  instruments  Self-recording 
by   which    all   the   principal   meteorological  phenomena  are  re-  observatories, 
corded  continuously,  and  which  thus  afford  materials  for  the  study 

of  the  periodic  variations  of  the  meteorological  elements. 

2.  Anemographic  stations   furnished   with   instruments   regis-  Anemographic 
tering  the  wind  only.     The  records  from  these  stations  relate  to  stations, 
weather  as  distinguished  from  climate,  and  are  especially  useful  in 
connexion  with  the  passage  of  storms,  and  as  affording  evidence 
available  in  the  courts  of  law  with  respect  to  collisions  at  sea,  and 

damage  done  by  wind. 

3.  Stations  of  the  Second  Order  furnishing  climatological   in-  stations  of 
formation  from  eye  observations  taken  twice  a  day.    The  observers  Second  Order, 
at  these  stations  are  all  volunteers. 

4.  The  Telegraphic  Reporting   Stations  at   which  eye  obser-  Telegraphic 
vations  are  taken,  forming   the  material   upon  which  the  daily  JePortin8 
weather  reports  and  forecasts  are   based.     The   hours  of  obser-      tlons' 
ration  at  these  stations  are  limited  by  the  requirements  of  the 
telegraphic  system,  as  explained  in  Part  II.,  but  the  data  which 

they  furnish  are  utilized  to  afford  climatological  information 
for  parts  of  the  country  where  Stations  of  the  Second  Order  do  not 
exist. 

5.  Extra  stations  furnishing  returns  with  less  completeness,  and  Extra  stations, 
with  less  detail  than  those  of  class  3. 

A  detailed  account  of  these  several  stations  and  of  the  methods 
employed  by  the  Office  in  dealing  with  the  records  they  respec- 
tively furnish  will  be  found  in  Appendix  XIV.,  p.  82. 

Appendix  XV.,  p.  87,  contains  a  list  of  all  documents  relating  Documents 
to  the  land  meteorology  of  the  British  Isles  received  at  the  Office  received- 
during  the  year. 

As  stated  in  the  last  Report,  intimation  was  sent  at  the  end  of  Changes  in  the 
1882  to  the  authorities  at  four  of  the  observatories  that  the  annual  observatories, 
grant  to  the  stations  would  cease  after  1883.  In  the  case  of 
Falmouth,  it  was,  however,  subsequently  arranged  that  if  the 
Royal  Cornwall  Polytechnic  Society  would  erect  an  observatory 
in  a  suitable  locality,  instead  of  the  present  building  whose 
situation  is  very  unsatisfactory,  the  annual  grant  should  be 
continued. 

At  Stonyhurst  the  authorities  of  the  College  are  maintaining 
the  observations.  At  Glasgow  there  is  a  prospect  of  the  records 
being  kept  up  by  the  supply  of  funds  from  local  sources.  At 
Armagh  there  is  no  possibility  of  any  such  arrangement,  but 
that  station  will  be  maintained  hereafter  by  the  Office  as  one  of 
the  Secoud  Order. 

b  2 
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The  minute  of  the  Council  on  which  these  conclusions  were 
adopted  will  be  found  at  Appendix  XVI.,  p.  91. 

Inspection  of  the  Stations. — The  self-recording  observatories  and 
the  anemographic  stations  (Classes  1  and  2),  as  well  as  the  Tele- 
graphic Reporting  Stations  (Class  4),  are  regularly  visited  each 
year  by  the  inspectors  of  the  Office.  The  extra  stations  (Class  5) 
are  inspected  as  opportunity  offers.  Of  the  Stations  of  the 
Second  Order  (Class  3),  some  belong  to  the  Royal  Meteorological 
Society  ;  these  are  visited  by  au  inspector  appointed  by  the 
Society,  an  allowance  being  made  by  the  Office  toward  the  cost  of 
the  inspection,  in  accordance  with  the  recommendation  of  the 
Treasury  Committee  (1877).  The  remaining  Stations  of  the 
Second  Order,  which  are  in  immediate  connexion  with  the 
Meteorological  Office,  are  visited  at  least  once  in  every  two  years 
by  the  inspectors*  of  the  Office.  The  Superintendent  of  the  Kew 
Observatory,  Mr.  G.  M.  Whipple,  is  especially  employed  to  inspect 
and  report  on  the  self-registering  apparatus,  and  on  the  photo- 
graphic processes  at  the  observatories.  Extracts  from  the  Reports 
of  the  inspectors  of  the  Office  and  of  Mr.  Baker,  who  was  charged 
with  the  duty  of  inspection  during  Mr.  Whipple's  illness  in  the 
summer  of  1883,  will  be  found  in  Appendix  VII.,  p.  49. 

Information  supplied  to  the  General  Register  Office,  Ireland. 
— Reports  from  nine  of  the  Irish  stations  of  the  Office  have  been 
regularly  supplied  to  the  Registrar  General  for  Ireland,  for  use 
in  his  Weekly  and  Quarterly  Returns. 

Quarterly  Weather  Report. — The  engraving  of  the  plates  show- 
ing the  photographic  curves  of  the  seven  observatories  was  com- 
pleted in  the  course  of  the  autumn,  and,  as  already  intimated,  this 
work  has  been  discontinued.  Parts  III.  and  IV.,  completing  the 
volume  for  1876,  have  now  been  issued. 

The  publication  of  the  Hourly  Readings  from  the  seven  obser- 
vatories has  been  continued,  and  the  volusne  for  the  year  1882  is 
in  au  advanced  stage. 

This  volume  differs  from  that  for  1881  in  that  it  contains  the 
daily  extremes  of  barometrical  pressure,  the  daily  range  of  the 
barometer  and  dry-  bulb  thermometer,  and  the  total  daily  rainfall. 

The  tables  of  monthly  and  five-day  means  from  the  observa- 
tories, which  have  hitherto  appeared  in  the  Quarterly  Weather 
Report,  will  be  issued  with  the  Hourly  Readings  in  future. 

Reports  from  Stations  of  the  Second  Order. — The  volume  for 
1880  is  in  the  press.  Considerable  delay  has  arisen  in  the  pro- 
duction of  the  results  for  this  year,  inasmuch  as  it  was  thought 
desirable  to  include  among  the  stations  from  which  observations 
are  publiehed  some  of  those  under  the  direction  of  the  Scottish 
Meteorological  Society,  returns  from  which  the  Council  of  that 
Society  hUs  consented  to  supply  to  the  office  for  publication. 
These  stations  are  Dunrobin  Castle,  Braemar,  Dundee,  Rothesay, 
and  Pinmore  (Ayrshire)  the  observations  commencing  with  the 
year  1880.  The  schedules  were  not  received  until  the  autumn, 
so  that  the  completion  of  their  discussion  could  not  be  effected 
until  the  vear  was  far  advarced. 
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The  arrangements  under  which  this  information  is  supplied  are 
similar  to  those  which  have  existed  for  the  last  ten  years,  with 
the  Royal  Meteorological  Society,  and  which  are  fully  detailed  in 
the  Report  of  the  Meteorological  Committee  for  1874. 

The  Harmonic  Analyser. — The  work  effected  with  this  instru-  The  Harmonic 
ment  during  the  year  has  been,  in  the  first  place,  the  completion  Analyser, 
of  the  reduction  of  the  records  of  pressure  for  the  year  1876. 
The  following  extract  from  a  report  by  Professor  Stokes  on  the 
results  of  this  work,  will  show  the  degree  of  accuracy  attained. 

"The  height  of  the  barometer  for  each  month  of  the  year  1876, 
and  for  each  of  the  seven  self-recording  observatories,  has  been 
expressed  as  a  function  of  the  time  of  day  in  a  harmonic  series  to 
three  orders,  by  numerical  calculation  in  the  usual  way,  from  the 
data  furnished  by  the  hourly  means.  The  coefficients  got  in  this 
manner  show  a  very  close  agreement  with  those  obtained  by  means 
of  the  machine.  The  coefficients  of  the  variable  terms,  which  have 
been  calculated  to  four  places  of  decimals,  agree  so  well  that  the 
average  difference  is  only  about  the  thousandth  of  an  inch.  The 
comparison  does  not  furnish  the  means  of  forming  a  judgment 
which  of  the  two  sets  of  numbers  is  the  more  accurate.  The 
processes  are,  however,  the  same  as  those  which  had  been  tested 
with  the  thermometer  (Report  of  the  Meteorological  Council  for 
1863,  p.  27),  in  which  case  the  calculated  coefficients  had  been 
deduced  from  the  odd  and  even  hours  separately  ;  and  the  results 
rendered  it  p:obable  that  the  coefficients  obtained  by  calculation 
were  rather  the  more  accurate.  But  practically  the  agreement  is 
so  close  that  either  set  of  numbers  may  be  accepted." 

On  the  completion  of  these  barometrical  discussions  the  treatment 
of  the  thermograms  was  resumed,  and  the  curve-?  for  the  years 
1875,  1877,  and  1878  have  been  successively  analysed,  the  con- 
stants in  each  case  having  been  worked  out  from  the  indications 
of  the  machine. 

Intuiry  into  the  Causes  and  Prevalence  of  London  Fog. — The  London  fog. 
year  1883  having  been  singularly  free  from  fog,  the  committee 
who  have  kindly  undertaken  to  investigate  the  subject  have  not 
had  much  opportunity  to  prosecute  their  inquiries,  but  Dr.  Russell 
has  carried  out  two  inquiries  into  the  proportion  of  carbonic 
acid  in  the  atmosphere,  and  into  the  composition  of  London  rain. 

Carbonic  Add. — The  amount  of  carbonic  acid  in  London  air  has  Carbonic  acid 
been  determined  at  intervals  during  the  last  two  and  a  half  years.    in  wr. 

These  determinations  are  divided  into  two  series,  one  gives  the 
amount  of  carbonic  acid  taken  at  regular  intervals  irrespective  of 
weather,  and  the  other  gives  the  amount  when  fog  or  mist  is 
present.  The  average  amount  present  in  the  air  of  the  city  is 
slightly  below  four  parts  in  10,000  of  air,  and  this  is  shown  to  be 
rather  less  than  that  which  has  been  found  in  the  air  of  the  few 
other  towns  which  have  been  examined.  Taking  the  most  recent 
experiments  on  the  composition  of  purely  country  air  as  indicating 
that  the  amount  of  carbonic  acid  is  as  low  as  three  parts  in  10,000 
even  then  it  seems  that  in  the  heart  of  London  the  average  increase 
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Carbonic  acid.   U  not  considerable.     Further  the  individual  analyses  show  that 

the  amount  of  carbonic  acid  is  often  considerably  below  this 
average,  usually  during  bright  sunny  days.  The  smallest  amount 
of  this  gas  found  was  3*3  parts  in  10,000  of  air,  and  this  was  on 
the  Bank  Holiday  in  August  1883,  and  as  far  as  experiments 
have  yet  been  made,  the  amount  present  on  a  Bank  Holiday  is 
always  considerably  below  the  average. 

The  second  series  of  determinations  relate  to  the  amount  of 
carbonic  acid  present  during  a  fog,  and  show  how  much  this  gas 
increases  under  such  circumstances.  The  average  of  these  experi- 
ments is  7*2.  The  largest  amount  found  was  14*1,  and  this  was 
during  a  long  continued  fog  in  December  1882.  The  gradual 
increase  of  the  gas  on  this  occasion  up  to  this  amount  is  traced  ; 
also  other  cases  are  given  where  there  has  been  a  very  large 
increase  of  carbonic  acid.  Also  the  rapid  disappearance  of  the 
carbonic  acid  with  the  disappearance  of  fog  is  shown.  _ 

The  increase  and  diminution  of  this  gas  it  is  pointed  out  must 
indicate  the  coincident  variation  of  the  amount  of  many  othei 
impurities  in  the  air.  The  variation  of  the  amount  with  the  time 
of  year  is  also  shown  in  the  report. 

London  rain.  On  London  Rain. — The  samples  of  rain  were  collected  simul- 

taneously at  three  stations  :  one  in  the  city  at  St.  Bartholomew's 
Hospital,  one  at  Hamilton  Terrace  on  the  North-west,  and  one  at 
Hackney  on  the  North-east  of  London.  The  collecting  of  samples 
was  commenced  in  the  autumn  of  1882,  and  has  been  carried  on 
to  the  present  time.  The  amount  of  sulphates  and  chlorides  in  the 
rain  has  been  determined,  and  it  appears  that  on  taking  the  average 
of  each  set  of  experiments,  the  rain  collected  in  the  city  contains 
twice  as  much  impurity  as  that  in  the  suburbs.  This  impurity  is 
essentially  of  the  same  kind  in  all  cases. 

The  samples  collected  at  different  times  are  shown  to  vary  very 
considerably  in  composition,  but  as  a  rule  the  variations  are  not 
local  but  extend  over  the  whole  district  examined.  It  is  seen  from 
the  analyses  given  to  what  a  great  extent  rain  acts  as  a  purifyer 
of  the  atmosphere.  The  analyses  made  up  to  the  present  time 
indicate  that  a  greater  amount  of  sulphates  are  present  in  the 
summer  rain  than  in  winter  rain.  This  apparently  indicates  that 
to  a  large  extent  the  sulphates  come  from  the  decay  of  animal  and 
vegetable  matter,  and  not  merely  from  combustion  of  coal.  The 
composition  of  London  rain  is  also  compared  with  that  of  the 
country.  The  rain  collected  in  the  city  appears  to  be  never  acid, 
but  if  rain'  be  collected  in  open  vessels  which  are  left  exposed  for 
some  length  of  time  to  the  air,  it  will  then  be  found  to  be  acid. 
This  arises  from  soot  collecting  in  such  rain  water.  It  is  further 
shown  that  the  moisture  in  air  condensed  by  application  of  cold 
contains  impurities  similar  to  those  in  rain,  and  that  this  method 
may  be  of  service  in  examining  the  purity  of  air. 

Motion  of  the         Motion   of    the    Upper    Currents. — The    experiments    on   this 
upper  currents,  subject  by  means  of  shell  firing,  in  order  to  ascertain  the  move- 
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meats  of  the  upper  currents,  have  recently  been  resumed  on  a  Motion  of  the 
small  acale  with  satisfactory  results,  and  Capt.  A.  Noble,  C.B.,  uPPer  *urrent*- 
F.E.S.,  who  had  kindly  undertaken  their  organisation,  has  been 
requested  to  arrange,  if  it  be  possible,  for  a  series  of  these  experi- 
ments to  be  conducted  under  his  superintendence  for  a  limited 
period  of,  say,  three  months,  in  order  to  test  the  value  of  the 
proposal  thoroughly. 

Cloud  Photography. — The  photonephograph,  devised  by  Capt.  Cloud  photo- 
Abney,  R.E.,  for  the  determination  of  the  motion  and  altitude  of  &*&*?- 
clouds  has  been  under  trial  at  Kew.  Several  good  specimens  of 
dual  pictures  have  been  obtained,  but  it  has  been  found  that  the 
extent  of  base  available  in  the  vicinity  of  the  observatory  is  not 
sufficiently  great  to  afford  satisfactory  determinations.  This 
subject  continues  to  receive  attention,  and  it  is  hoped  that  before 
long  the  apparatus  will  be  brought  into  satisfactory  operation. 

Experiments  on  Hygrometry  and  Evaporation. — The  experi-  Hygrometry 
ments  on  Hygrometry  which  have  been  entrusted  to  Mr.  VV.  N.  *nd  «™p<w* 
Shaw,   M.A.   of  Emmanuel  College,    Cambridge,    are    still    in 
progress.      A  report   on   the  subject   of    evaporation  has   been 
received  from  him  and  will  be  issued  in  the  Quarterly  Weather 
Report  for  1877. 

Krakatoa  Wave. — On  the  receipt  at  the  Office  in  the  month  of  The  Krakatoa 
September  of  the  photographic  records  for  the  latter  part  of 
August,  it  was  noticed  that  at  all  the  observatories,  without 
exception,  peculiar  barometrical  disturbances  had  been  recorded 
during  the  last  five  days  of  the  month,  which  were  nearly 
simultaneous,  and  were  unaccompanied  by  any  change  of  weather. 
The  fact  that  these  disturbances  could  also  be  traced  in  the 
daily  curves  published  by  the  Brussels  Observatory,  and  had 
succeeded,  after  a  short  interval,  the  violent  eruption  of  Krakatoa 
in  the  Straits  of  Sunda  on  the  26th  and  27  th  of  August,  led  to  the 
suspicion  that  a  connexion  existed  between  these  phenomena,  and 
accordingly  copies  of  barograms  from  St.  Petersburg  on  the  east 
and  from  Coimbra  on  the  south-west  were  obtained.  On  exami- 
nation, these  were- found  to  exhibit  similar  disturbances  of  pressure, 
so  that  the  connexion  between  volcanic  manifestations  in  the 
Eastern  Archipelago  and  oscillations  of  barometrical  pressure  in 
Europe  became  demonstrable. 

The  Chairman,  General  Strachey,  suggested  what  has  now  been 
placed  almost  beyond  doubt,  that  the  true  explanation  of  the 
phenomena,  is  that  they  were  produced  by  the  passage  round  the 
earth  of  a  series  of  concentric  aerial  waves  travelling  at  the  rate 
of  nearly  700  miles  an  hour  from  the  place  where  the  volcanic 
eruption  occurred,  and  returning  in  the  opposite  direction  after 
having  met  at  the  antipodes  of  Krakatoa  ;  and  that  a  succession 
of  such  waves  was  three  or  four  times  repeated.  .Records  con- 
firming this  conclusion  have  been  subsequently  obtained  from  the 
most  important  foreign  stations  at  which  self-recording  barometers 
were  to  be  found,  including  St.  Petersburg,  Vienna,  Home,  Berlin, 
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Paris,  Coimbra,  New  York,  Washington,  Toronto,  Cordoba,  the 
South  Georgian  Islands,  New  Zealand,  Sydney,  Melbourne, 
Zikawei  (Shanghai),  Tokio,  Calcutta,  Bombay,  Mauritius,  and 
St.  Paolo  de  Loanda. 

A  paper  by  Mr.  Scott  giving  a  reproduction  of  the  several 
barograms,  with  a  note  by  General  Strachey  giving  the  numerical 
calculations  for  the  times  of  passage  of  the  successive  waves  over 
the  stations  from  which  the  observations  were  earliest  reported, 
appeared  in  the  Proceedings  of  the  Royal  Society,  No.  229.  A 
full  investigation  of  all  the  data  will  take  place  as  soon  as  they 
are  in  a  complete  state. 

Meteorological  Atlas  of  the  British  Isles. — This  work  has  now 
appeared. 

Diurnal  Variation  of  Quantity  and  Frequency  of  Rainfall  at 
the  Self-recording  Observatories. — Mr.  Scott  has  completed  a  dis- 
cussion of  the  diurnal  range  of  rainfall,  both  as  to  frequency  and 
as  to  quantity  at  the  seven  observatories  for  the  ten  years  1871- 
80.  As  regards  the  quantity  much  assistance  was  derived  from 
Mr.  Lovell  Squire,  formerly  Superintendent  of  the  observatory  of 
Falmouth,  who  had  carried  out  the  calculations  of  the  hourly 
totals  for  the  entire  period.  The  paper  will  be  published  as 
an  appendix  to  the  Quarterly  Weather  Report  for  1877.  The 
paper  concludes  as  follows  : — 

"  Summarizing  the  outcome  of  the  entire  investigation,  it 
appears  that  as  regards  Quantity  there  is  little  regularity  in  the 
fall  except  at  Valencia,  where  there  is  a  decided  minimum  about 
3h.  p.m.  At  the  other  stations  the  regular  march  of  the  curve  is 
disturbed  by  heavy  showers,  but  we  see  that,  for  instance  at 
Armagh,  the  hour  of  minimum  at  Valencia  is  characterized  by  a 
relative  maximum,  and  this  appears  to  a  greater  or  less  degree  at 
several  other  stations.  This  would  therefore  seem  to  indicate 
that  the  phenomenon  of  the  afternoon  minimum  is  proper  to  the 
surface  of  the  ocean,  as  Valencia  is  more  exposed  to  sea  influence 
than  any  of  the  other  observatories. 

"  As  regards  Frequency,  Valencia  again  is  the  only  place  that 
shows  a  definite  range  in  all  months.  Here  the  greatest  frequency 
of  fall,  the  time  that  precipitation  is  most  likely  to  occur,  is  the 
early  morning,  and  the  driest  period  of  the  day  is  about  noon. 
At  Kew,  the  most  continental  station,  the  conditions  are  reversed, 
the  amount  of  variation  is  slight,  but  the  frequency  is  decidedly 
greater  in  the  afternoon  than  during  the  night  hours  and  the  early 
morninpr.  The  maximum  in  the  early  morning  appears  with 
more  or  less  distinctness  at  all  the  observatories  except  Kew  and 
Armagh." 

Electrical  Anemometer. — The  difficulties  which  are  met  with 
in  finding  satisfactory  exposure  for  anemometers  at  the  coast 
stations  has  induced  the  Council  to  endeavour  to  establish  on 
a  high  hill  in  the  Island  of  Valencia  an  anemometer  to  be  electri- 
cally connected  with  the  observatory.     They  have  received  a  most 
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courteous  offer  of  assistance  in  the  completion  of  the  arrangements  Electrical 
from  Mr.  W.  H.  Preece,  F.R.S.,  of  the  Telegraphic  Department  anemometer. 
of  the  General  Post  Office,  and  an  anemometer  is  at  present 
being  fitted  with  electrical  connections  in  the  workshops  of  the 
Postal  Telegraph  Office,  under  the  personal  superintendence    of 
Mr.  Preece. 

Library. 

The  library  contains  standard  works  on  Meteorology  and  the  Library. 
allied  sciences.     It  consists  at  present  of  nearly  8,000  volumes  and 

Pamphlets,  exclusive  of  charts  and  MS.  records  of  observations, 
lie  books  and  other  documents  are  accessible  to  scientific  men. 
Appendix  XVI.  contains  a  list  of  the  accessions  to  the  library 
during  the  year.    A  few  volumes  have  been  purchased. 

In  conformity  with  a  practice  now  generally  recommended  by 
authorities  on  bibliography,  all  books  and  pamphlets  received 
during  the  year  have  been  catalogued  upon  cards,  besides  being 
entered  in  the  existing  reference  catalogues. 


Expenditure. 

Appendix  XVII.  shows  the  receipts  and  payments  during  the  Financial, 
year  ending  31st  March  1884.     The  amount  voted  by  Parliament 
was  15,3007.,  as  in  the  previous  year. 

The  following  abstract  of  expenditure  shows  the  amount  properly 
chargeable  to  the  year  in  question,  and  its  distribution  under  the 
various  heads,  together  with  the  increase  or  decrease  in  1883-84, 
as  compared  with  the  previous  year  : — 


Net  Expenditure. 

1882-83. 

1883-64. 

Increase. 

Decrease. 

■ 

£«.<?. 

£    «.    d. 

£     «.    d. 

£    t.    d. 

Payment  of  Council 

1,000    0    0 

1,000    0    0 

— 

— 

Secretary 

800     0    0 

800     0    0 

— 

— 

Office  salaries     - 

746    0     9 

742  10    0 

_ 

8  10     9 

Bent,  fuel,  and  lighting  - 

669     1     5 

713  17     7 

44  16     2 

— . 

Alterations  to  premises, 

attendance,  and   con- 

tingencies 

617  16     3 

466  16    2 

— 

151     0     1 

Expenses  incidental    to 

International  Meteoro- 

logical Congress 

SO  11  10 

5  11     3 

— 

25    0    7 

Pensions 

19  15    4 

42  16     4 

23     1     0 

— 

Special  Researches 

756  10     8 

660     8     8 

— 

96     1     7 

Land  Meteorology 

8,948     8  11 

8,684  17    7 

— 

263     6     4 

Weather  Information    - 

4,058  14  11 

4,026     0     1 

— 

82  14  10 

Inspections 

509     6     7 

525     8     5 

16     1   10 

— 

Ocean  Meteorology 

2,409     6     8 

2,694  18     1 

285  11     5 

— 

Total       -             £ 

15,565     7  11 

15,363     4    2 

369  10     5 

571   14     2 

(Signed) 


Rd.  Strachey, 

Chairman  of  the  Council. 
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APPENDIX  I. 
"Collection  of  Data  from  Ships." 

The  method  which  has  been  followed  by  the  Office,  since  its  first 
establishment  in  1854  up  to  the  present  date,  in  the  collection  of  in- 
formation on  Ocean  Meteorology,  has  been  to  supply  officers  of  the 
Mercantile  Marine  with  a  complete  outfit  of  verified  instruments,  on  the 
condition  of  their  returning  the  instruments,  and  the  log  of  observations 
made  with  them,  to  the  Office,  or  to  one  of  the  agents  mentioned  below, 
at  the  completion  of  the  voyage. 

Every  instrument  supplied  has  been  originally  verified  at  Kew 
Observatory,  and  on  the  completion  of  the  voyage  it  is  compared  with 
a  standard  instrument  either  at  the  Office  or  by  one  of  its  agents. 
Under  ordinary  circumstances  it  is  not  requisite  to  send  the  instru- 
ments  to  Kew  for  re-verification  after  every  voyage,  as  the  changes 
in  their  errors  are  generally  slight. 

The  regular  outfit  of  a  ship  consists  of  : — 

1  Barometer  (Kew  pattern). 

6  Thermometers,  with  a  thermometer  screen. 

4  Hygrometers. 

The  first  record  of  observations  is  made  in  a  Rough  Book  supplied 
for  the  purpose,  which  is  retained  by  the  captain,  who  copies  the  observa- 
tions into  a  Meteorological  Log  kept  for  the  Office. 

In  order  to  facilitate  the  communications  between  the  Office  and  the 
observers,  agencies  are  established  at  some  of  the  principal  ports,  and 
instruments  are  supplied  directly  from  such  agencies  to  the  ships. 

The  following  is  a  list  of  the  agents  at  present  in  connexion  with  the 
Officer- 
Aberdeen         -    J.  R.  Jones     -  Navigation  School. 

Cardiff  -     Captain  Fowler  -  -     Sailors'  Home. 

Dundee  -     Leonard  Allen  -  -     Navigation  School. 

Glasgow  -    Messrs.  D.  M'Gregor  &  Co.     -    44,  Clyde  Place. 

Greenock        -        Do.  do.  -     32,  Cathcart  St. 

Hull   -  -     Z.  Scaping      -  Trinity  House. 

Liverpool        -    J.  Gill  ...     Sailors'  Home. 

Southampton  -     C.  H.  Permain  -  -     13,  Oriental  Place. 

A  set  of  instruments  is  kept  in  working  order  at  the  Office  in  London 
and  at  each  agency.  When  a  captai n  expresses  himself  wil  Ling  to  observe, 
he  is  invited  to  inspect  the  instruments  and  learn  what  will  be  required  of 
him.  If  this  takes  place  at  one  of  the  agencies,  and  the  captain  decides 
to  undertake  the  work,  his  name  is  submitted  to  the  Marine  Superin- 
tendent, who,  if  the  owners  of  the  ship  are  British  subjects,  and  she  is 
likely  to  return  to  some  port  in  the  United  Kingdom,  sanctions  the 
supply,  having  due  regard  to  the  nature  of  the  proposed  voyage  and 
giving  preference  to  captains  intending  to  visit  the  districts  whence  the 
information  existing  in  the  Office  is  scanty. 

In  a  few  exceptional  cases  captains  are  supplied  at  ports  where  there 
are  no  agencies,  and  in  these  cases  the  instruments  are  sent  from  the 
Office  in  London. 

e     1G3C1.  D 


28  Report  of  the  Meteorological  CouiiciL 

Agents  receive  a  fee  of  1/.  5s.  for  each  cage  of  supply  and  return  of 
instruments,  and  an  additional  fee  of  1/.  for  the  first c< excellent"  log 
sent  in  by  any  observer  whom  they  may  have  invited  to  begin  keeping  a  log, 
but  the  Council  reserve  to  themselves  the  right  of  deducting  the  fees  for 
both  supply  and  return  of  the  instruments,  if  no  log  is  returned,  or  one 
which  is  worthless. 

Captains  are  requested  to  give  notice  of  their  return  to  any  port  in 
the  United  Kingdom  to  the  agent  at  the  port,  if  there  be  one,  or  else  to 
the  Office  in  London,  and  steps  are  then  taken  to  send  for  the  instru- 
ments aud  log.  The  latter  is  sent  up  to  London,  and  the  instruments  are 
at  once  compared  with  a  standard  set,  and  if  received  at  an  agency,  the 
results  of  such  comparison  are  duly  forwarded  to  London. 

As  regards  the  Royal  Navy,  Her  Majesty's  ships  have  been  supplied 
by  the  Office,  since  its  foundation  in  1854,  with  the  meteorological 
instruments  used  in  the  service,  and  for  this  provision  is  annually  made 
in  the  Estimates  furnished  by  the  Office  to  the  Treasury  upon  which  the 
vote  for  the  Meteorological  Council  is  based.  The  records  of  observations 
made  by  naval  officers  are  in  due  course  deposited  at  the  Admiralty, 
where  they  are  available  for  use.  It  is  optional  with  the  observers  to 
keep  for  the  Office  a  Meteorological  Log  in  addition  to  the  regular 
record  of  observations  required  by  the  rules  of  the  service.  The 
Council  are  glad  to  say  that  they  receive  from  time  to  time  Meteoro- 
logical Logs  of  high  value  from  Her  Majesty's  ships. 

Meteorological  Logs  received  at  the  Office,  whether  from  Her 
Majesty's  ships  or  from  the  Mercantile  Marine,  are  tested  according  to 
a  definite  form  (the  "test  sheet,"  which  has  been  published  in  the 
Report  of  the  Maritime  Conference  of  London,  1874,  p.  35),  and  the 
observations  are  classified  according  te  their  quality. 

As  soon  as  this  first  testing  has  been  effected,  a  letter  is  written  to 
the  captain,  and  if  any  questions  arise  to  which  he  can  probably  give 
an  answer,  he  is  requested  to  do  so  while  the  incidents  are  fresh  in  his 
memory.     The  replies  are  noted  in  the  log  for  future  reference. 

The  method  of  discussion  varies  according  to  the  object  proposed  and 
the  amount  of  data  to  be  dealt  with. 

If  it  is  proposed  to  discuss  all  the  meteorological  observations  in  a 
given  part  of  the  sea,  they  are  first  transcribed  into  data  books ;  an 
account  of  the  way  in  which  the  data  books  are  prepared  and  used  has 
been  given  in  previous  Reports. 

If  only  one  element  (such  as  the  surface  temperature  of  the  sea)  is  to 
be  discussed,  it  has  been  found  best  to  plot  the  data  directly  from  the 
logs  in  geographical  position  on  a  chart,  and  to  deduce  from  the  chart 
means  for  spaces  as  small  as  the  number  of  the  observations  will  allow.  ; 

Dailit  Synchronous  Meteorological  Observations  at  Oh.  8m.  p.m. 

Greenwich  Mean  Time. 

In  addition  to  the  meteorological  logs  received  from  the  Navy,  owing 
to  the  kindness  of  the  Lords  Commissioners  of  the  Admiralty,  a  full 
set  of  observations  is  made  at  one  time  each  day  by  all  of  Her  Majesty's 
ships,  in  whatever  part  of  the  world  they  may  be  stationed.  These  are 
entered  on  monthly  forms,  and  forwarded  to  the  Office  as  soon  as  possible 
after  tha  end  of  each  month.  Officers  of  the  Mercantile  Marine  who 
are  keeping  meteorological  logs,  are  also  invited  to  co-operate  in  keeping 
the  synchronous  observations,  and  in  numerous  instances  the  observa- 
tions are  well  and  regularly  made.  By  these  means  the  Council  are 
in  early  possession  of  valuable  observations  which  cover,  to  some  extent, 
the  navigable  seas  of  the  whole  Globe. 
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APPENDIX  II. 

List  of  Captains  (and  Officers)  who  have  sent  in  Logs  classed  as 
"  Excellent "  during  the  year  ending  March  31,  1884.  The  figures 
opposite  to  each  show  the  total  number  of  such  Logs  which  they 
have  returned  to  the  Office  during  the  period  that  they  have  been 
observing. 


Number 

Captain's  Name. 

of  "Ex- 
cellent " 
Logs. 

Ship. 

i 

Adams,  Sub. -Lieut.  R.  P.,  R.N. 

2 

H.M.S.  "  Dart" 

Adamson,  John 

1 

"  Roman  Empire." 

Alderton,T.     «• 

2 

S.S. "  Australia." 

■ 

Baker,  Lieut.  Henry,  R.N. 

7 

H.M.S.  «  Flying  Fish." 

Balderston,  Richd.  James 

4 

"  Belfast" 

Balfour,  Lieut.  Andrew,  R.N.  - 

11 

H.M.S. "  Magpie." 

Ballard,  H. 

1 

S.S.  "  Durban." 

Barlow,  A.  E.  - 

8 

S.S.  "  Paramatta." 

Barlow,  Brabazon  J.- 

1 

S.S.  "  Amarapoora." 

Barron,  William 

19 

S.S.  "Empress." 

Bennett,  Edwin  Charles 

10 

"  Thessalus." 

Blake,  Edwin  John 

9 

"  Tilkhurst." 

Bolton.  S.  H.   - 

3 

S.S.  "  Tyne  Queen." 

Boothby,  George  C.      - 

1 

S.S.  "  Circassia." 

Boorke,  Comr.  Edmund,  R.N., 

4 

H.M.S.  "  Gannet." 

F.R.  Met.  Soc. 

Bristow,  W.  M. 

1 

"  Undine." 

Brown,  Alfred  John     - 

10 

"  Chamois." 

Buchan,  James 

14 

"  Coppename." 

Campbell,  Archibald    - 

12 

S.S.  "Ethiopia "and S.S. 

"Circassian 

Campbell,  James 

3 

"  Florence." 

Carpenter,  Lieut.  Alfred,  R.N., 

10 

H.M.S.  "  Magpie." 

F.R.  Met.  Soc. 

Cato,  W.  R.      - 

6 

S.S.  "  Scotia." 

Christie,  John  D. 

1 

S.S.  "  Erl  King." 

Clarke,  James  - 

1 

S.S.  «  Olbers." 

Cooke,  Charles  F. 

1 

"  The  Lord  Warden." 

Crotty,J.H.     - 

1 

"  Evesham  Abbey." 

Crutchley,  William  Caius,R.N.R. 

6 

S.S.  «  Nubian." 

Dart,  Leonard  C.         - 

4 

"  Julia  H." 

Denham,  George 

8 

S.S.  «  Erl  EJng." 

Deuchars,  William 

2 

S.S."  Resolute." 

Donaldson,  James 

1 

S.S.  ''Bolivia." 

Dunbar,  John  Ivor 

2 

S.S.  "Martaban." 

Ellery,  William 

14 

"  Majestic." 

England,  Thomas 

1 

"  Jane." 

Freeman,  Thomas  William 

17 

S.S.  w  BelleroDhon." 

* 

Gray,  David     - 

10 

S.S.  «  Eclipse." 

Gray,  John      - 

9 

S.S. "  Hope." 

Grey,  C,  R.N.R. 

1 

"  MacMillan." 

Grieve,  William  M. 

4 

"  City  of  York." 
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Captain's  Name. 


Number 
of"  Ex- 
cellent" 
Logs. 


Ship. 


Hepworth,    Campbell   M.  W., 

F.R.  Met.  Soc. 
Holdich,  John  Peach,  R.N.R.  - 
Hoskyn,  Lieut,  and  Comr.  R.  F.f 

R.N. 
Hughes,  W.  P. 

Jeffery,  Arthur  W.- 
Jones, Edward,  R.N.R. 
Jones,  S.  Griff  ... 

Kidley,  W.  H.  - 

Ladd,  Mr.  Richard,  F.R.  Met. 

Soc. 
Lailey,  William  Nicholson 
Lawson,  James  -  • 

Leeper,  Lieut.  A.,  R.N. 
Legg,  William 
Lehman,  Charles 

McBride,  A.  C. 
McDougall,  A. 
Metcalfe,  John 
Milne,  W.  F.    - 
Molony,  E.  J.- 
Moore, Lieut,  and  Comr.  W.  IT., 

R.N. 
Murray,  Alexander 

Neale,  Mr.  W.  H.,  M.B. 
Nicholson,  M.- 
Norman, Francis 

-  Oldham,  Lieut,  in  Command  C. 
F.,  R.N. 

Pagan,  James  ... 
Parry,  Moses,  F.R.  Met.  Soc.  - 
Parseil,  Henry 
Parson,  Geo.  Fry 
Pearson,  Charles  William 
Peebles,  Robert 
Piric,  Lieut.  George,  R.N. 
Pomeroy,  H.- 
Price, J.  H. 
Prout,  John  Cawse 

Raeburn,  John,  R.N.R. 
Renaut,  Charles  Henry 
Richardson,  Sub.- Lieut.  Wynd- 

ham,  R.N. 
Robinson,  Thomas 
Rosseter,  William  Lawrence     - 
Russell,  Charles  James 

Scott,  William 
Shearer,  George 
Simpson,  Alexander     - 
Smith,  Mr.  B.  Leigh    - 


8 
8 


6 
1 

4 


8 

4 
4 
4 
2 
2 

I 
1 

4 
1 

2 
2 


1 
8 
2 


1 
6 
6 
8 
22 
8 
1 
1 
1 
2 

8 
18 

4 

3 
2 
8 

13 
6 

14 
1 


S.S.  "  Danube." 

"  British  Envoy." 
H.M.S.  M  Flying  Fish." 

"  Laomene." 

S.S.  "  Ptolemy  "  and  S.S.  "  Teniers." 
S.S.  "  Drummond  Castle." 
"  Hermine." 

S.S. "  Coptic." 

S.S  "Scotia." 

S.S.  "  Derwent." 

S.S.  "  Minho  "  and  S.S.  «  Humber." 

H.M.S.  "  Lark." 

"  Star  of  Greece." 

"  Mikado." 

"  Island  Belle." 
"  Auckland." 
S.S.  "  Oceania" 
S.S.  "  Esquimaux." 
"  British  Merchant." 
H.M.S. "  Dart." 

S.S. "  Windward." 

"  Eira." 
"  Simla." 
"  Polestar." 

H.M.S. "  Lark." 


S.S.  "  Tenasserim." 

"  Queen  of  Cambria." 

S.S.  "  Baltic." 

"  Earnock." 

S.S. "  Strathleven." 

"  Tweedsdale." 

H.M.S.  u  Flying  Fish." 

"  Elissa." 

"  Viola." 

"  Cape  St  Vincent." 

"Lochee." 
"  Pleione." 
H.M.S. "  Sylvia." 

"  Chinsura." 
"  St.  Kilda." 
"  Candahar." 

"  Commewyne." 
"  Corona." 
"  Traveller." 
"  Eira." 
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Captain's  Name. 

Number 
of  "Ex- 
cellent " 
Logs. 

Ship. 

Smith,  William  Charles 
Smith,  William  Henry,  R.N.R. 
Steven,  David  - 
Stiven,  John  H. 
Strang,  Robert 

Tannock,  Robert  Stewart 

Thome,  J.  W. 

Thorpe,  J.        - 

Tizard,  Staff-Comr.  T.  H.,  R.N. 

Tomlin,  P.  S.  - 

Turner,  E.  Wrake 

Vereker,  Comr.  Hon,  Foley  C. 
P.,  R.N. 

Wait,  A.  McLean 
Walker,  Henry 
Whall,  William  B. 
Wharton,  W.  J.  L.,  R.N. 
Wight,  Henry  Potts     - 
Williams,  E.  M. 

Youlden,  H.      ... 
Young,  Thomas 

8 

17 

2 

4 

1 

4 

4 
1 
8 
2 
11 

2 

1 
2 
1 
12 
12 
1 

8 

5 

"  Her  Majesty." 
S.S.  "  arcaasian." 
"Inchkeith." 
"  Arethusa," 
"  Lyttleton." 

u  Glencairn." 
fc  Falstaff." 
"Thurland  Castle." 
H.M.S.  "  Triton." 
S.S.  "  Ballaarat." 
"  Mertola." 

H.M.S.  "  Magpie." 

S.S.  "  Spartan." 

S.S. "  Parthia  "  and  S.S.  "Cephaloma."* 

S.S.  "  Drummond  Castle." 

H.M.S. "  Sylvia." 

"  Oamaru." 

"  Burdwan." 

"  May  Hulse." 
«*  City  of  Agra," 

Names  of  observers  deceased  printed  in  italics. 
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APPENDIX  IV. 
Instruments  supplied,  Ac.  to  the  Royal  Navy. 


I 

Baro-  ! 

Ane- 

Thermometers. 

Hydro- 

Per Account. 

meters. 

roids. 

Ordi- 
nary. 

Mm.  . 

Min. 

Screens. 

100 
14 

meters. 

April  1st,  1883,  afloat  - 
Issued  since      ... 

176 

58 

878 
76 

1,073 
265 

151 
24 

183 
25 

128 
84 

Returned  since 

234 
61 

454 

68 

1,338 
270 

175 
33 

158 
31 

114 
14 

162 
43 

April  1st,  1884,  afloat  - 

173 

366 

i  1,068 

1 

142 

127 

100 

119 

Instruments  supplied,  &c.  for  use  at  Naval  Stations. 


April  1st,  1883,  in  use  - 
Issued  since     - 

66 
13 

116 
2 

259 
61 

21 
6 

29 
5 

5 
1 

16 

Returned  since 

77 
3 

118 
4 

320 
70 

27 
8 

34 
8 

6 
1 

16 

April  1st,  1884,  in  use  - 

74 

114 

250 

19 

26 

5 

16 

Disposition  of  Admiralty  Instruments  on  April  1st,  1884. 


Afloat  in  Royal  Navy  - 

In  use  at  stations 

In  store  at  M.O. 

„         Chatham    * 

n        Sheerness  - 

„         Portsmouth 

„         Devonport 

„         Queenstown 

„         Gibraltar   - 

„         Malta 

„         Halifax      . 

„        Bermuda   - 

„         Jamaica     - 

„         Cape  of  Good  Hope 

„         Trincomalee 

„        Hong  Kong 

„         Coquimbo 

„         Sydney      - 

„        Esquimau  - 

173 

74 
115 
4 
4 
3 
2 
3 
1 

13 
2 
3 
1 
7 
2 
3 

2 

6 

366 

114 

106 

6 

8 

5 

8 

3 

4 

10 

8 

6 

2 

4 
6 
7 
5 
6 

1,068 

250 

130 

16 

13 

19 

13 

1 

2 

38 

5 

43 

1 

5 

27 

21 

8 

56 

10 

142 
19 
48 
4 
3 
5 
5 
1 

5 

2 

6 
4 
4 
1 
I 
3 

127 
26 
69 
8 
3 
8 
5 
1 

3 
5 
2 

6 
4 

5 
2 
2 
3 

100 

5 

16 

4 
3 
8 
7 

4 
2 

119 

16 

74 

4 

15 

23 

28 

8 

4 

22 

12 

15 

31 

10 
23 

Total,  April  1st,  1884 

418 

674 

1,726 

253 

269 

149 

404 

Lost,  &c.  since  April  1st, 
1883. 
Under  repair    - 

3 

3 

196 

14 

11 

5 

ir 
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APPENDIX  V. 

Instruments  supplied,  &c.  to  Mercantile  Marine. 


Per  Account. 

Baro- 
meters. 

i 

Com- 
passes. 

Thermometers. 

Hydro- 

nafy. j   Max.       Min. 

Screens. 

meters. 

April  1st,  1883,  afloat  - 
Issued  since 

140 
123 

— 

764 
704 

— 

— 

145 
117 

493 
391 

Returned  since 

263 
115 

— 

1,468 
678 

— 

— 

262 
107 

884 
398 

April  1st,  1884,  afloat 

148 

— 

790 

— 

— 

155 

486 

Instruments  at  Stations,  viz.,  Telegraph  Offices,  Observatories, 

Navigation  Schools,  &c. 


April  1st,  1883,  in  use 
Issued  since 

104 
17 

3 

1 

248 
24 

62 

4 

64 
3 

39 
2 

41 
4 

Returned  since 

121 
10 

4 

272 
21 

66 
4 

67 
8 

41 
6 

45 

4 

April  1st,  1884,  in  use 

111 

4 

251 

62 

59 

85 

41 

Disposition  of  Board  of  Trade  Instruments  on  April  1st,  1884. 


In  merchant  ships 

In  use  at  stations 

In  store  at  M.O. 

At  Liverpool        Agency 

„  Aberdeen  ,, 

„  Glasgow 

.,  Dundee 
Hull 
Southampton 

,,  Cardiff 


» 


»» 


Tl 


?f 


>» 


>» 


Total,  April  1st,  1884 

Lost,  &c  since  April  1st,  1 888 


148 

790 

^mmm 

— mm 

155 

HI 

4 

S51 

62 

59 

35 

36 

1 

200 

1 

40 

40 

9 

8 

35 

— 

— 

8 

2 

— 

15 

— 

— 

1 

8 

— 

47 

— 

— 

8 

4 

— 

38 

— 

— 

10 

5 

— 

33 

— 

— 

8 

4 

— 

19 

— 

— 

6 

1 

13 

8 

— 

— 

2 
273 

328 

1,436 

63 

99 

7 

— 

200 

— 

8 

24 

486 
41 
96 
29 
30 
31 
25 
19 
18 
5 

780 

81 
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APPENDIX  VI. 

List  of  Stations  reporting  Meteorological  Observations  by  Telegraph 
to  the  Office  on  31st  March  1884,  with  the  Names  of  Observers. 


"tSamburgh  Head  - 
•fStornoway  - 

Wick      - 
Nairn      - 
*fAberdeen    - 
Leith     - 
*tShields 
Spurn  Head    - 
fYork     - 
Loughboro' 
fArdrossan 
*fMullaghmore 
Donaghadee    - 
Parsonstown   - 

• 

Barrow-in-Furness  - 

♦{Holyhead    - 

Liverpool 

*|Valencia 

Boche's  Point  - 
Pembroke 
♦fScilly  - 
Frawle  Point  - 
fHurst  Castle  - 
t  Jersey  - 
*fDover 
*fLondon 
Oxford  - 
Cambridge 
*tYarmouth    - 
fHawes  Junction     - 


Rev.  W.  Brand 
D.  MacDonald 

J.  Sinclair       - 

W.  D.  Penny  - 

J.  McConnack 

W.  Hay- 

J.  W.  Irvine   - 

J.  B.  Smith    ... 

H.  M.  Platnauer 

W.  Berridge,  F.R.  Met.  Soc. 

J.  W.  Mayes  - 

K.  Kerr 

T.  MacGowan 

G.Phillips     - 

W.  S.  Whitworth    - 

Griffith  Jones  ... 
J.  Hartnup,  junr.     - 
J.  E.  Cullum 

W.  Kennedy  - 

Messrs.  Blake  and  Baker 

W.  Thomas    - 

J.  John  - 

G.  G.  Appleton 

J.  Fisher         ... 

J.  Costello      ... 

F.  Gaster,  F.R.  Met.  Soc.  - 
W.  Wickham  - 
H.Todd 

G.  T.  Watson 

W.  Foster       ... 


Minister  of  Dunroesness. 
Late  Officer  S.S.  "  Great 

Eastern." 
Watchmaker. 
Schoolmaster. 
Telegraph  Clerk. 

Do. 

Do. 
Assistant  Lightkeeper. 
Curator  of  Museum. 

Telegraph  Clerk. 

Coastguard  Officer. 

Telegraph  Clerk. 

Assistant  Observer  at  Lord 
Rosse's  Observatory. 

Engineer,  Barrow-in-Fur- 
ness Railway. 

Keeper  of  Sailors'  Home. 

BidBton  Observatory. 

Superintendent  of  the  Ob- 
servatory. 

Telegraph  Clerk. 

Lightkeepers. 

Signalman. 

Coastguard  Officer. 

Lightkeeper. 

Signalman. 

Telegraph  Clerk. 

Clerk,MeteorologicalOffice. 

Radcliffe  Observatory. 

Observatory. 

Secretary,  Sailors'  Home. 

Station  Master. 


Note. — Those  stations  marked  with  an  asterisk  (»)  report  also  at  2h.  pjn.  j  and 
those  with  a  dagger  (f)  at  6h.  p.m. 

The  Council  are  making  arrangements  to  establish  stations  at  Belmullet,  Co.  Mayo  ; 
Malin  Head,  Co.  Donegal;  and  Dungeness,  Kent. 
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APPENDIX  VII. 

REPORTS  ON   THE  INSPECTION  OF   THE  STATIONS  IN 

1883. 

A. — Report  of  Inspection  op  the  Irish  and  Welsh  Stations 

with  Scillt. 

Telegraphic  Reporting  Stations. 

Holyhead. — The  new  observer,  Mr.  Griffith  Jones,  is  very  attentive, 
but  is  unfortunately  not  a  seaman,  and  has  not  been  much  accustomed 
to  outdoor  work,  so  that  he  had  not  had  experience  in  judging  of 
weather  prior  to  his  appointment.  The  station  was  in  a  satisfactory 
condition.     The  anemometers  are  both  in  good  order. 

St.  Ann's  Head. — This  station  calls  for  no  particular  remark.  The 
exposure  of  sunshine  recorder,  thermometer,  and  rain  gauge  is  the 
best  at  any  of  our  stations. 

Donaghadce. — The  observer  continues  to  be  very  satisfactory,  but 
the  exposure  of  thermometers  and  rain-gauge  is  not  very  good,  being 
in  a  rather  confined  garden,  and,  in  particular,  there  is  no  site  available 
for  a  satisfactory  wind  vane. 

Mullaghmore. — The  station  is  in  very  good  order,  and  since  the 
establishment  of  telephonic  communication  it  has  been  one  of  our  most 
useful  points  of  observation.  Mr.  Kerr,  the  reporter,  is,  I  regret  to 
say,  to  be  superannuated  at  about  the  end  of  next  year.  It  will  be 
very  desirable,  if  possible,  to  retain  him  at  Mullaghmore.  It  is  not 
likely  that  his  successor,  as  chief  officer  of  the  coastguard,  will  take 
as  much  interest  in  the  work  as  Mr.  Kerr  has  done. 

Belmullet. — In  accordance  with  your  instructions,  I  visited  Belmullet. 
The  town  lies  about  80  miles  to  the  westward  of  Mullaghmore.  It 
is  situated  on  the  isthmus  connecting  the  Mullet  peninsula  with 
the  mainland.  Blacksod  Bay,  to  the  south,  is  about  15  miles  long, 
Broadbaven,  to  the  north,  about  eight,  so  that  no  direct  reports  of 
sea  disturbance  are  procurable  at  Belmullet.  The  nearest  point  from 
which  the  open  sea  can  be  observed,  though  at  a  distance  of  a  mile, 
is  the  church  at  Binghamstown,  distant  about  250  yards  from  the 
village.  But  that  village  consists  of  some  20  cottages,  and  no  com- 
petent observer  resides  there  at  present.  It  is  distant  about  two  miles 
from  Belmullet,  and  a  private  wire  would  be  requisite  to  cover  that 
distance. 

At  Belmullet  itself  the  wind  exposure  is  very  satisfactory.  There  is 
no  higher  elevation  than  100  feet  for  a  long  distance  except  the  hills 
about  Ballyglass  and  Erris  Head,  which  reach  400  feet  and  are  distant, 
say,  four  miles  to  the  northward.  The  whole  central  part  of  Erris,  the 
western  barony  of  Mayo,  is  a  level  bog,  with  little  elevation  except 
along  the  north  coast,  so  that  the  winds  would  be  certainly  true. 

I  learn  from  gentlemen  resident  at  Belmullet  that  a  competent 
observer  could  probably  be  found.  I  think  the  station  would  be  a  useful 
one,  but  its  adoption  would  involve  the  maintenance  of  Mullaghmore, 
inasmuch  as  that  would  supply  reports  of  sea  disturbances  from  a  well- 
exposed  headland. 

I  may  say  that  the  telegraphic  wires  will  probably  be  laid  to  Belmullet 
before  Christmas. 

Parsonstoum, — This  station  calls  for  no  special  remark,  except 
that  the  actual  observers  for  the  telegraphic  reports  and  the  second 
order  observations,  respectively,  are  clerks  in  an  office  in  the  town, 
and  cannot  therefore  keep  such  a  constant  watch  on  the  clouds  and 
weather  generally  as  is  desirable  and  is  obtainable  at  coast  stations. 
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The  deficiency  is  to  some  extent  supplied  by  the  occasional  observations 
of  Dr.  Boeddicker,  the  astronomical  assistant  to  Lord  Bosse.  The 
instruments  are  in  good  order.  The  wind  reports  continue  to  be 
unsatisfactory,  as  the  grounds  are  densely  wooded  and  the  timber  fine. 

Roche's  Point. — This  station  continues  to  be  satisfactory. 

Valencia. — The  station  calls  for  no  remark  ;  the  substitution  of 
telephones  for  the  ABC  instrument  on  the  private  wire  has  been  a 
great  improvement,  and  as  the  telegraphic  clerk  at  the  post  office  has 
been  changed,  the  cause  of  complaint  as  to  delay  in  the  messages 
has  been  removed. 

I  have  examined  the  country  between  the  observatory  and  the  top  of 
Jokaun  Hill,  the  proposed  site  for  an  automatic  electric  anemometer,  and 
I  fear  that  the  cost  of  erection  and  maintenance  of  a  wire  for  about  four 
miles  in  such  an  exposed  position  would  be  very  great. 

Foynes. — This  is  a  station  furnishing  information  for  the  Weekly 
Weather  Reports.  It  is  not  very  satisfactory,  as  the  observer  has  not 
as  yet  found  any  assistant  or  substitute  when  he  is  unavoidably  absent. 

Stations  op  the  Second  Order. 

Dublin  (Mountjoy). — This  station  continues  very  satisfactory.  The 
observers  are  both  very  intelligent,  and  the  instruments  in  good  order. 
The  only  change  in  prospect  at  the  station  is  that  a  new  scaffolding 
for  the  anemometer  and  sunshine  recorder  is  being  erected,  the  old  one 
referred  to  in  my  report  for  1878  being  decayed. 

Dublin  (Fitzwilliam  Square).  —  This  station  fully  maintains  its 
character  as  being  as  good  as  is  possible  for  a  town  situation. 

Dublin  (Glasnevin). — This  station  is  in  very  good  order.  On  the 
whole  it  may  be  said  that  Dublin  is  as  well  represented  climatologically 
-as  any  city  in  the  United  Kingdom. 

Colebrooke. — This  station  continues  in  the  same  condition  as  hereto- 
fore. 

Markree. — I  expect  that  this  station  will  show  a  marked  improve- 
ment in  future.  Mr.  Marth,  the  present  observer  for  Colonel  Cooper, 
took  up  the  work  in  May. 

Observatories. 

Armagh. — The  instruments  were  in  good  order. 

Valencia. — I  found  this  observatory  in  a  very  satisfactory  condition, 
The  anemograph,  however,  now  requires  renewal,  at  least  in  the 
most  important  parts.  Mr.  Whipple  recommended  such  renewal  last 
year.  The  fans  and  cups  are  much  worn,  and  the  wheel  work  has 
much  backlash. 

If  the  Council  think  of  improving  the  observatory,  it  might  be 
advisable  to  lower  the  thermograph  bulbs.  This  could  be  done  at  com- 
paratively little  cost  by  completing  the  fourth  side  of,  and  roofing  in, 
the  space  between  the  present  thermograph  screen  and  the  ground. 

(Signed)        Robert  H.  Scott. 

Meteorological  Office,  October  13,  1883. 

B. — Report  on  the  Inspection  of  the  English  Stations. 

Telegraphic  Reporting  Stations. 

London  {Brixton). — I  found  everything  in  excellent  order.  Con- 
tinuous barometric  comparisons  having  been  carried  on  between  the 
instrument  at  this  station  and  those  at  the  Meteorological  Office,  it 
did  not  appear  necessary  to  make  any  on  this  occasion. 

Jersey  (Noirmont). — I  took  with  me  to  this  station  the  "uncon- 
tracted"  Adie's  barometer  531,  to  be  substituted  for  the  check  barometer 
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416.  It  was  in  good  order,  but  read  '008  higher  than  the  reporting 
barometer  (the  Kew  corrections  being  applied).  I  found  the  instruments 
at  this  station  in  admirable  order,  and  the  observer  is  most  painstaking. 
He  estimated  the  wind  force  as  4  on  the  26th,  when  my  estimate  was  5. 

Hurst  Castle, — The  instruments  at  this  station  were  in  good  order. 
The  observer  seems  fairly  careful,  but  makes  occasional  mistakes. 

Prawle  Point. — The  observations  at  this  station  are  most  carefully 
taken,  and  the  instruments  are  in  excellent  order.  The  instruments 
read  well  together.  The  observer,  Mr.  J.  Johns,  will  quickly  learn 
cloud  observing,  and  I  think  that  cirrus  reports  from  this  station  would 
have  considerable  value. 

Scilly  (St.  Mary's). — Wooden  stays  ha\e  been  attached  to  the 
anemometer  turret,  which  now  vibrates  but  little  in  a  storm.  A 
portion  of  the  iron  of  the  case  has  been  filed  away,  so  that  the 
pendulum  does  not  touch  the  side.  The  clock  required  cleaning, 
parts  of  the  works  being  somewhat  rusted.  The  anemograms  are 
not  very  distinct,  the  fault  being  due  not  to  the  instrument,  but  to 
the  effects  of  salt  and  damp  upon  the  paper.  The  observer's  estimate  of 
wind  force  is'  in  better  accord  than  formerly  with  the  anemograms,  but 
is  now  a  trifle  lower  than  the  average  estimate  of  the  English  observers. 
Both  the  reporting  and  check  barometers  were  in  absolute  accordance 
with  the  standard  590. 

York. — The  observations  at  this  station  show  slight  improvement  as 
regards  the  accuracy  of  the  observer's  readings.  The  reporting  barometer 
(No.  156),  which,  when  last  compared,  appeared  to  have  a  minus  error, 
read  on  this  occasion  as  much  as  *  045  above  my  standard.  The  in- 
struments had  been  suspended  together  for  four  hours,  but  at  the  time 
of  the  comparison  the  mercury  was  oscillating  considerably.  A  good  vane 
is  wanted  here,  and  in  its  absence  the  observer's  estimate  of  the  direction 
of  the  wind  is  not  always  accurate,  e.g.,  on  the  day  of  my  visit,  trusting 
to  the  Minster  vane,  the  observer  noted  the  wind  as  South,  when  it 
was  S.S.E.  The  minimum  thermometer  (M.O.  64)  reads  somewhat 
low. 

Spurn  Head. —  Since  my  last  visit  the  barometer,  formerly  employed 
as  a  check  instrument,  has  been  adopted  as  the  reporting  barometer. 
(The  instruments,  however,  not  having  been  shifted.)  Though  reading 
higher  than  the  instrument  previously  employed,  it  gave  low  readings 
as  compared  with  my  standard.  The  outdoor  instruments  are  in 
excellent  condition.  I  gave  orders  that  the  screen  should  be  moved  so 
as  to  face  due  North,  which  has  since  been  done.  The  thermometers 
read  very  well  together,  and  agreed  with  the  standard.  The  observer 
appears  very  accurate  in  his  estimate  of  wind  and  sea  disturbance.  The 
latter  is  estimated  by  the  motion  of  the  lightship  outside,  whenever 
this  is  visible,  the  tide  producing  peculiar  seas  upon  the  point  itself. 

North  Shields. — As  was  the  case  in  1882,  the  wet-bulb  thermometer 
of  this  station  was  found  in  a  very  foul  condition.  The  other  instru- 
ments were  in  good  order,  excepting  the  spare  thermometer.  The  old 
rain  gauge  continues  in  good  order. 

Second  Order  Stations  and  those  furnishing  Weekly  Weather 

Reports. 

Hastings,  St.  I^eonards. — All  the  instruments  were  found  to  be  in 
particularly  good  order,  and  the  observations  are  well  kept  up. 

Southampton. — The  work  at  this  station  appears  to  be  admirably 
conducted.  The  observer  happened  to  be  absent  on  leave  on  the 
occasion   of  my   visit.      I  found   that  his  assistant  read  the  instru- 
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nients  and  made  the  reductions  correctly.  The  undesirable  alterations 
in  the  site  of  the  outdoor  instruments  mentioned  in  my  report  of  1882 
would  in  any  case  have  become  necessary  now,  as  the  ground  on  the 
north  side  of  the  Ordnance  Survey  Offices  is  now  fully  occupied  by 
new  computing  rooms.  The  returns  from  the  station  are  excellent, 
and  it  may  be  mentioned  that  the  observer  distinguishes  cloud  forms 
with  unusually  facility. 

Jersey,  St  Aubin's. — I  did  not  dismouDt  the  instruments,  as  the 
observer  expressed  a  wish  that  this  should  not  be  done,  if  avoidable. 
They  are  all  unchanged  and  have  been  frequently  and  satisfactorily 
tested.  Everything  was  in  good  order  at  the  station,  and  the  returns 
continued  to  be  very  complete. 

Totnes. — Everything  at  this  station  was  found  in  good  order.  Since 
my  last  visit  the  screen  had  been,  for  the  convenience  of  the  observer, 
shifted  13  yards  S.E.  by  S.  of  its  former  position,  a  change  which 
can  produce  no  effects  on  the  readings.  The  situation  of  the  station 
appears  to  me  to  be  such  as  to  favour  rather  high  maxima  of  tempera- 
ture for  this  part  of  England. 

Helston. — All  the  instruments  at  this  station  were  found  to  be 
very  good  and  in  excellent  order.  The  barometer  has  never  been 
verified  at  Kew,  but  its  readings  underwent  more  than  60  comparisons 
at  Falmouth  Observatory  in  September  1882.  The  two  comparisons 
made  by  me  were  in  agreement  with  those  determined  at  Falmouth. 
The  observer  at  this  new  station,  Mr.  J.  Gill,  appears  to  be  painstaking 
and  accurate. 

Leicester. — The  instruments  were  found  to  be  in  tolerably  good 
order.  The  observer's  reading  of  the  barometer  was  as  much  as  '02 
below  my  reading  of  the  same  instrument,  the  error  being  due  to 
misadjustment  of  the  fiducial  point.  The  curator  of  the  museum 
expressed  his  readiness  to  have  the,  instrument  shifted  at  a  future 
time  to  a  position  where  the  light  will  be  somewhat  less  inconvenient. 

Peel  (Isle  of  Man) . — The  altitude  of  the  ground  above  sea  level,  as 
determined  by  barometric  comparisons,  is  137  ft.  The  country  around 
is  hilly,  but  the  station  has  a  very  fair  exposure,  with  a  good  view 
seaward  (West).  In  the  earlier  returns  from  this  station  there  were 
a  few  errors,  but  at  the  time  of  my  visit  the  observer,  Mr.  T.  H.  Davis, 
read  the  instruments  with  the  greatest  rapidity  and  accuracy.  He  has 
a  resident  assistant  who  is  quite  competent  for  the  work.  All  the 
instruments  were  found  to  be  in  excellent  order,  excepting  the  rain 
gauge,  which  had  received  an  injury  to  the  rim,  and  was  about  to  be 
replaced  by  another  instrument.  There  are  also  self-recording  vanes 
and  rain  gauges  of  the  observer's  own  design. 

Douglas  (Isle  of  Man).  —  The  instruments  at  this  station  were 
found,  as  on  previous  occasions,  in  excellent  order.  The  former 
assistant  having  left,  and  the  present  assistant  being  not  quite  com- 
petent for  hygrometric  reductions  in  Mr.  Moore's  frequent  absence, 
the  reductions  have  been  somewhat  interrupted.  The  observer  set  the 
vernier  of  the  barometer  much  too  low,  an  error  shared  to  some  extent 
by  the  assistant.     Instructions  were  given  on  this  point. 

York. — The  observer  has,  I  think,  made  some  further  progress 
since  the  date  of  the  former  inspection,  but  the  observations  are  still 
somewhat  rough,  and  those  on  the  direction  of  the  wind  do  not  appear 
to  be  always  trustworthy.  There  have  been  some  interruptions  in  the 
sunshine  records,  which  it  may  be  hoped  will  not  again  occur. 

Alnwick  (Northumberland).  —  Major  Holland,  who  conducts  the 
observations  for  the  Duke  of  Northumberland,  was  absent  on  the 
day  of  my  visit,  but  I  obtained  permission  from  his  Grace  to  examine 
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the  instruments.  I  was  unable  to  dismount  the  thermometers.  They 
are  good  instruments  and  read  correctly,  as  compared  with  my  standard 
in  air.  They  have  a  good  window-exposure  facing  North,  but  their 
height  above  the  level  of  the  ground  (21  ft.  9  in.)  is  objectionable. 
A  correction  for  altitude  is  made  in  the  reports.  Their  altitude 
above  the  sea  level  is  202  ft.  10  in.  The  barometer  is  a  good  Fortin. 
The  anemometer  has  a  good  position,  but  the  connexions  are  long  and 
complex.  The  rain  gauge  which  is  fairly  exposed,  is  178  feet  above 
mean  sea  level. 

Hjesky  Hall  {near  Bawtry). — The  observations  are  usually  taken 
by  Mr.  Whitaker's  gardener,  who  is  a  competent  observer.  The 
instruments  were  in  good  order.  The  Stevenson's  screen  has  not 
a  very  perfect  exposure,  and  is  not  over  grass.  The  rain  gauge 
is  also  considerably  sheltered  by  a  fruit  tree  on  the  North  side* 
Mr.  Whi taker  promised  to  consider  the  question  of  removing  the 
outdoor  instruments  to  a  site  upon  the  lawn,  where  their  exposure  will 
be  very  good. 

Where  several  comparisons  have  been  made,  the  mean  result  has  been 
recorded.  The  asterisk  indicates  that  the  Kew  correction  has  been 
applied  to  the  observer's  instrument,  previously  to  comparison ;  its 
absence  that  it  has  not  been  applied. 

Telegraphic  Eepoetikg  Stations. 


Barometers. 

i 

Thermometers. 

> 

Statioit. 

Difference 

of 
Observer's 

from 

Inspector's 

Headings. 

Reporting. 

Check. 

Temp,     of 
Water. 

Dry  Bulb. 

Wet 
Bulb. 

Max. 

Min. 

Hurst  Castle     - 
Jersey    - 
London  - 
Prawle  Point    - 
SciUv      - 
Shields  - 
Spurn  Head 
York      - 

-001 
-'001 

-•002 
-'001 
-•001 

o-o 

O'O 

-•016 
-'006 

-•004 

•ooo* 

-'003 
-•010 
+  •045 

-■019 
+  "006 

-•006 

•ooo* 

-•005 
-•015 

o 

68 

60 
58 
62 
61 
53 
53 
53 

o 

o-o 

00 

o-o 

-0*1 

o-o 

0*0 

-o-i 
-o-i 

o 

0*0 
+0-2 

-o-i 
o-o 

00 
+  0*1 
+0*1 
+0*1 

o 

O'O 
+0*1 
-02 
+0"1 
+0'1 

0*0 
+0"1 
+0*2 

o 

-0*7 
0*0 

-o-i 

-0-3 
+  0'2 
-0-4 
-0*4 
-0*6 

Stations  furnishing  Monthly  and  Weekly  Reports. 


Statioit. 


Barometers. 


Difference 

of 
Observer's 

from 

Inspector's 

Readings. 


Error  of 
Barometer  as 

compared 

with 
Inspector's 

Standard. 


Thermometers. 


Dry  Bulb. 


Wet  Bulb. 


Maxi- 
mum. 


Mini- 
mum. 


Alnwick 

Bawtry 

Douglas 

Hastings 

Helston 

Jersey 

Leicester 

Peel    • 

Southampton 

Totnes 

York    - 


0    _ 

-•001 
+  •001 
-•008 

o-o 

+  •004 

0*0 
-•020 
-*001 
+  •001 
-•001 

O'O 


-•004 
-•002* 
-•004* 
-•001 


-•004* 
-•006 

+  '045 


o 

o 

o 

— 

— 

+0*1 

— 

— 

0*0 

o-o* 

o-o* 

0  0* 

o-o* 

-0*1* 

-01* 

-o-i* 

-0*1* 

-0*6* 

0*0 

+0-2 

O'O 

0'0« 

-0-3* 

+0'1* 

-0'1* 

— o-i* 

-0*1* 

-0'1* 

0*0« 

0*0* 

-0*2 

0*0 

-0'5 

o 
+0*1 
-01 

-o-i* 

-0'1* 
-09* 

-05 
-O'S* 
00* 
0*0* 
-0*5 


Gross 
Mini- 
mum. 


■06 
■2'1* 
0*2* 


(Signed)        W.  Clement  Ley. 
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Report  of  Inspection  cf  the  Scottish  Stations. 

C.  — Barometers. 

The  barometers  at  all  the  stations  were  compared  with  inspector's 
mercurial  standard  barometer  No.  588,  and  the  thermometers  with 
inspector's  etandard  No.  2,522.  The  small  aneriod  No.  11  was  also 
read  at  each  inspection,  but  as  its  readings  are  very  irregular,  it  is  not 
intended  to  include  them  in  this  report. 

The  following  table  gives  the  corrected  readings  of  standard  No.  588, 
and  the  uncorrected  readings  of  the  reporting  and  check  barometers  at 
each  of  the  stations,  from  which  it  appears  that  all  of  these  instruments 
continue  to  be  in  excellent  order : — 


Stations. 

Inspector's 
Standard 
No.  688. 

Corrected. 

Reporting 
Barometer. 

Check 
Barometer. 

Remarks. 

Uncorrected. 

Uncorrected. 

Dundee 

29*089 

29*090 

Aberdeen    - 

28'61A 

29-610 

— 

In  post  office. 
In  house. 

Do. 

28*879 

— 

28*880 

Braemar     - 

28  191 

28*199 

— 

Nairn 

29'3S1 

29  331 

29*327 

Inverness   - 

29*529 

29*529 

— 

Red.  same  temp. 

Dunrobln    - 

80007 

30*009 

— 

Wick 

29*718 

— 

29*713 

In  house. 

Do. 

29*778 

29*772 

— 

In  shop. 

Dunrossness 

29*902 

29*963 

29*960 

Sandwick    • 

30*080 

30*093 

— 

Stornoway  - 

29*983 

29*981 

£9*982 

Laudale 

29*643 

29*557 

29*551 

Red.  to  same  temp.*    Check 
barometer  is  8  feet  higher. 

Rothesay    - 

29*667 

29*670 

— 

Ardros8an  - 

30*068 

30*067 

Under  repair. 

I<eith 

30*002 

29'993 

— 

In  house. 

Do. 

29-983 

— 

29*978 

Red.  to  same  temp. 

Pinmore     - 

29*871 

29*372 

This    is    observer's     second 
reading. 

Observatories. 

Aberdeen    • 

29*663 

29*665 

Glasgow 

29*466 

29*472 

*  In  these  two  instances,  the  difference  between  the  attached  thermometer  of  tha  Inspector's 
and  of  the  station  barometer  has  been  allowed  for. 

Excepting  at  two  stations  referred  to  below,  the  difference  between 
the  observer's  and  inspectors  readings  in  no  case  exceeded  0*002  inch. 
In  setting  the  vernier  and  reading  off,  I  use  a  magnifying  glass,  but  the 
observation  is  made  by  each  observer  in  his  usual  way.  The  observer 
at  Leith  set  the  vernier  0*004  too  low.  On  a  second  reading  being 
taken  he  did  it  correctly. 


Thermometers. 


The  following  table  gives  the  results  of  comparisons  made  with 
inspector's  standard  No.  2,522,  and  the  thermometers  at  the  different 
stations  and  observatories,  the  readings  of  the  standard  being  corrected 
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for  instrumental  errors,  none  of  the  Kew  corrections  for  the  station 
thermometers,  however,  being  allowed  for  : — 


Statiohb. 


00 


I? 

ft 


§ 

CO 


M 


a 

3 


EH 


J 


Notes. 


Dundee 

Aberdeen 

Braemar 

Nairn 

Inverness 

Dunrobin 
Wick  - 
Dunroasness 
Sandwick 
Stornoway 

Landale 
Rothesay 
Ardro&san 
Leith  - 
Pinmore 


69*2 
66*5 
61*6 
66*0 
57*1 

62*0 
598 
57-1 
53*0 
57*7 

61*9 
575 
58*5 
49*3 
46*7 


+0*5 
+0*4 
+0-5 
+0*2 

o-o 

-0'4 
+0-4 
+0*3 
+0-3 
+0  7 

+  0*2 

-o-i 

+0*4 
+0-2 
+0*2 


o 

o 

0 

o 

+0*6 

— 

+  1-3 

-0*2 

+0*5 

+0-4 

+  0-5 

+0*1 

+0*5 

»— 

+0-5 

-0*2 

+0-7 

+0*7 

o-o 

+1*0 

+0'1 

— 

-o-i 

+01 

-0*5 

— _ 

+0-5 

-0*7 

+0*4 

— 

o-o 

+0'1 

+0*4 

+0*2 

+0-4 

-05 

-01 

— 

+  0'5 

-0*6 

+  0*6 

+0-5 

-0*3 

-0*4 

+0*1 

__ 

+0-2 

+0*2 

O'O 

— 

0  0 

-0*2 

+0*4 

— 

0*0 

-0*4 

+0*5 

— 

+0*1 

-0*2 

+0*3 

~- ■ 

-OS 

-o-i 

90 
80 
80 
75 
40 

90 

60 

140 

180 

70 

120 
75 
70 
40 
80 


Uniform 
-02 
+0*1 
+0*1 

Uniform 

+0*2 
Uniform 
+0*1 
+0*2 
+0-3 

Uniform 
-0*2 
+0-8 
+0*4 
-0*2 


Min.  on  grass 
-0°-3. 


MaxJ5un+0°*2. 
Min  on  grass 
0°0. 


Obsbbva- 

TORIB8. 

Aberdeen   • 


Glasgow 


58*7 

-0*1 

+0-5 

+0-5 
No.  10579 

00 
No.5433 

70 

Uniform 

54*6 

+0*2 

0*0 

0*0 

-0*1 

110 

Uniform 

Min.  No.  1,222 

-0°-2. 
Min.  on  grass 

-0°*9. 


Since  last  report  a  new  minimum  thermometer  has  been  supplied  to 
Laudale,  and  a  new  maximum  to  Leith.  The  thermometers  at  Stornoway 
are  to  be  removed  to  a  better  position ;  and  arrangements  have  been 
definitely  made  for  clearing  off  a  considerable  part  of  the  wood  close  to 
the  station  at  Nairn,  by  which  the  whole  of  the  observations  will  be 
improved. 

Hygrometers. 

The  observations  of  the  dry  and  wet  bulbs  are  so  well  made  generally 
as  to  call  for  no  special  remark. 

Eain  Gauges. 

It  will  be  seen  from  the  "  squeeze  "  sent  in  October,  that  the  rain 
gauge  at  Leith  was  at  the  date  of  inspection  considerably  off  the 
circular.     It  was  then  made  circular. 

At  Aberdeen  Observatory  the  pencil  tracings  examined  were  clear 
and  distinct,  and  an  examination  showed  that  the  pencil  worked  without 
any  undue  friction.  The  pencil  tracings  of  the  rain  gauge  at  Glasgow 
Observatory  were  also  carefully  examined,  particularly  the  first  part  of 
the  tracing  after  each  emptying  of  the  gauge.  The  tracing  from  7  to 
8  p.m.  of  August  13th  is  very  curious,  and  not  easy  to  account  for. 


Anemometers. 

The  little  wooden  hut  for  the  anemometer  at  Sandwick  was 
thoroughly  repaired  and  re-painted  in  spring.  As  regards  the  anemo- 
graph sheets,  when  the  pin  is  pressed  down  at  10.30  a.m.  it  marks 
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10.15  a.m.  on  the  sheet,  there  being  thus  a  constant  error  of  15  minutes, 
on  the  sheets,  and  this  error  has  probably  continued  since  last  time  the 
instrument  was  repaired.  The  irregularity  in  the  velocity  curve  at 
Aberdeen  noticed  in  last  report  was,  in  all  cases  I  had  an  opportunity  of 
examining,  much  reduced.  At  Braemar  the  anemometer  is  on  a  pole 
18  feet  high,  which  was  a  suitable  position  at  the  time  it  was  first  placed 
there,  but  as  some  trees  have  grown  up  round  the  plot  of  grass  of  the 
observatory,  interfering  somewhat  with  the  readings,  it  is  proposed  to 
raise  it  a  little  higher. 

Notes  on  the  Stations. 

Aberdeen. — Stevenson's  screen  was  ordered  to  be  re-painted.  Every- 
thing else  at  this  station  was  found  to  be  in  very  good  order. 

Nairn. — All  the  instruments  were  in  good  order,  were  correctly  read 
and  reduced  by  Miss  Fenny,  who  was  in  charge  of  the  station  at  the 
time  of  inspection,  Mr.  Penny  having  been  called  away  owing  to  the 
death  of  his  brother.  I  am  glad  to  report  that  definite  arrangements 
have  at  last  been  made  for  clearing  away  a  considerable  portion  of  the 
wood  close  to  this  station,  by  which  the  observations  will  be  much 
improved. 

Wivk. — 'Everything  at  this  station  was  in  good  order,  and  no  change 
was  required. 

Dunrossness. — At  the  time  of  inspection  the  Rev.  W.  Brand  was  on 
his  annual  ministerial  visit  to  Fair  Island,  but  Mrs.  Brand  made  and 
reduced  all  the  observations,  prepared  the  daily  report,  and  despatched 
it  to  London  in  a  very  satisfactory  manner.  Attention  was  directed  to 
the  careful  recording  of  all  changes  of  weather  occurring  between  two 
telegraphic  messages  to  the  Meteorological  Office ;  and  in  future  care 
is  to  be  given  that  these  changes  arc  to  be  incorporated  into  the  first 
message  sent  thereafter  to  London. 

Stornaway. — The  observations  are  carefully  and  correctly  made  by 
Mr.  McDonald  and  his  daughter.  By  some  mistake,  the  rain  gauge 
and  Stevenson's  screen  remained  in  the  positions  they  occupied  at  last 
inspection.  Mr.  McDonald  was  directed  to  remove  them  to  the  position 
indicated  in  my  report  of  last  year,  and  to  intimate  the  date  of  change 
to  the  Office.     The  instruments  are  well  attended  to. 

Ardrossan. — During  the  recent  repairs  in  the  Post  Office,  the  report- 
ing barometer  was  broken,  and  since  then  the  check  barometer  has  been 
used  instead.  This  instrument,  as  the  comparison  with  the  standard 
showed,  had  been  safely  conveyed  from  Saltcoats  to  its  position  at 
Ardrossan. 

As  requested,  special  inquiry  was  made  regarding  the  wind  observa- 
tions made  at  this  station.  From  a  long  conversation  with  Mr.  Mayes 
it  seemed  to  me  that  these  observations  are  made  by  him  with  fair 
intelligence.  He  stated  as  a  fact  that  considerably  more  damage  was 
done  to  the  slates  and  chimney-pots  at  Saltcoats  than  at  Ardrossan,  but 
did  not  think  the  gusts  of  wind  were  stronger  at  the  latter  place.  It 
is,  however,  possible  that  at  Ardrossan  those  gusts  may  be  less  strong 
which  accompany  the  winds  blowing  straight  upon  the  abrupt  rising 
ground  or  cliff  immediately  to  eastward  of  the  village.  This  point  I 
shall  give  some  attention  to  next  inspection. 

Leith. — The  observer  read  the  barometer  0' 004  inch  too  low,  and 
all  his  readings  hitherto  have  probably  been  too  low  to  that  amount. 
After  being  shown  the  proper  way  of  getting  the  vernier,  he  took 
several  readings  and  all  of  them  were  correctly  made.  The  old 
maximum  'thermometer,   which  was  not  working  quite  satisfactorily, 
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was  replaced  by  a  new  one  from  the  Office  in  J  uly  last.  The  check 
barometer,  which  had  been  removed  to  its  present  position  on  the 
death  of  Mr.  Hutchison,  was  compared  and  found  in  good  order. 
Shortly  after  last  inspection,  the  Stevenson's  screen  was  thoroughly 
repaired,  painted,  and  firmly  fixed,  and  the  raia  gauge  was  also  repaired 
and  well  fixed. 

Dundee. — The  observations  are  made  within  the  grounds  of  the 
Dundee  Cemeteries.  The  situation  is  open  on  a  long  ridge  lying  east 
and  west,  and  sloping  southwards  to  the  Firth  of  Tay.  The  thermo- 
meter screen  is  of  the  pattern  supplied  to  the  stations  of  the  Scottish 
Meteorological  Society  before  Stevenson's  came  into  use,  which  it 
closely  resembles.  The  instruments  were  all  in  good  order  and  care- 
fully observed.  The  maximum  thermometer  was  broken  in  the  end 
of  1879  and  replaced  by  the  present  one,  it  being  omitted  at  the  time  to 
report  the  fact  to  the  Office.  From  the  date  of  inspection,  the  thermo- 
metric  observations,  which  had  previously  been  read  only  to  whole 
degrees,  were  begun  to  be  read  to  tenths  of  a  degree.  The  rain  gauge 
is  placed  in  an  open  space  in  the  grounds  at  some  distance  from  the 
other  instruments. 

Brae  mar. — This  station  is  in  a  small  open  grass  field  near  the 
centre  of  the  village  which  slopes  slightly  to  westward.  The  instru- 
ments belong  to  the  Queen.  They  are  all  in  excellent  order  and  are 
read  with  care  and  intelligence  by  Mr.  Aitken.  The  barometer  and 
thermometers  in  shade  are  placed  in  a  large  wooden  screen  designed  by 
the  late  Prince  Consort  and  Sir  James  Clark  in  1855,  in  the  form  of 
an  octagon,  8  feet  in  diameter,  and  louvred  all  round.  A  Stevenson's 
screen  will  be  added  to  the  observing  instruments  with  the  view 
of  ascertaining  what  temperatures  are  obtained  by  the  screen  so  long 
in  use  and  the  screen  now  in  general  use  among  meteorologists. 
There  is  a  snow  gauge  at  this  station  about  18  inches  in  diameter  and 
2  feet  in  height.  There  is  a  vane  and  an  anemometer  on  a  stout  pole 
with  ladder,  18  feet  high,  its  position  at  the  time  of  erection  was  very 
good,  but  some  trees  have  since  grown  up  in  the  vicinity  which  possibly 
may  somewhat  shelter  the  cups.  For  so  hilly  a  situation  the  exposure 
is  remarkably  good.  The  degree  to  which  the  winds  are  diverted  from 
their  course  will  appear  from  the  following  15  years'  averages : — N.  16, 
N.E.  41,  E.  22,  S.E.  24,  S.  41,  S.W.  163,  W.  26,  N.W.  28,  and  calms 
two  days.  The  above  mean  of  163  days  of  S.W.  winds  is  greatly  above 
the  general  average  of  Scotland. 

Inverness. — In  February  1883,  the  temperature  observations  ceased  to 
be  made,  the  thermometers  being  found  to  be  too  far  from  the  observer. 
At  the  same  time  the  rain  gauge  was  removed  to  the  present  position, 
which  is  so  unsuitable  that  the  rain  observations  are  worthless. 
Mr.  Fraser  removes  to  another  house  in  May,  where,  he  informed  me, 
suitable  arrangements  can  be  made  for  all  the  instruments.  In  the 
meantime,  the  barometric  wind  and  weather  observations  continue  to 
be  made. 

Dunrobin. — The  instruments  are  placed  in  good  positions  on  a  large 
grass  plot  forming  part  of  a  long  narrow  strip  of  ground  lying  between 
Dunrobin  Castle  and  the  sea.  The  hilly  ground,  which  rises  immediately 
to  westward,  must  occasion  deviations  in  the  direction  and  force  of  the 
wind.  The  mean  direction  on  an  average  of  12  years  is  N.  38,N.E.  34, 
E.  72,  S.E.  27,  S.  18,  S.W.  46,  W.  92,  and  N.W.  38  days,  thus  showing 
nn  undue  local  predominance  of  west  and  east  winds.  The  thermo- 
meter box  is  one  of  the  sort  in  use  when  the  station  was  established 
in  1859,  and  may  be  regarded  as  fairly  comparable  with  Stevenson's 
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screen.  A  Stevenson's  screen  is  to  be  added  as  soon  as  possible.  The 
instruments  were  in  good  order,  and  the  observations  carefully  and 
correctly  made. 

Sandwich. — The  anemometer  hut  was  repaired  in  spring  in  a 
thoroughly  satisfactorily  and  substantial  manner.  The  sunshine 
recorder  is  placed  on  a  stout  square  wooden  pillar,  box-shaped  on  the 
top.  On  examination,  the  slate  pedestal  of  the  instrument  had  been 
inadvertently  placed  out  of  its  proper  position  when  removed  in  spring 
from  its  former  place,  thus  confirming  the  opinion  formed  in  the  Office 
that  its  orientation  was  not  properly  attended  to.  It  was  put  right. 
Greenwich  mean  time  is  observed  in  making  all  the  observations,  and 
every  opportunity  of  bringing  correct  time  frcm  Stromness  and  Kirkwall 
is  taken  advantage  of. 

All  the  other  instruments  were  in  good  order  and  the  observations, 
as  heretofore,  continue  to  be  made  with  correctness  and  fidelity. 

Laudale. — A  new  minimum  thermometer  replaced  the  old  one  on 
January  4th.  As  the  Stevenson's  screen  is  now  stayed  with  stout  wire 
(No.  10),  double  and  twisted,  the  thermometers  may  be  regarded  as 
secured  against  the  violent  winds  which  occasionally  occur  at  this 
station.     The  instruments  were  all  in  good  order. 

Rothesay. — The  station  is  at  Barone  Cottage  on  the  rising  ground 
about  three-quarters  of  a  mile  to  the  west  of  Rothesay.  The  ground 
there  slopes  gently  to  the  south.  Barone  Hill,  530  feet  high  and 
\\  miles  distant,  is  the  highest  point  of  a  ridge  lying  approximately 
from  S.W.  to  N.N.E.  of  the  station.  The  position  is  open  and  the 
winds  observed  are  only  subject  to  such  deflection  as  may  be  occasioned 
by  this  ridge. 

A  portion  of  spirit  equal  to  alwut  a  degree  was  found  at  the  top  of 
the  tube  of  the  minimum  thermometer.  Mr.  Kay,  under  direction,  put 
it  right.  The  rain  gauge  was  not  quite  circular  ;  the  circularity  was 
restored.  All  the  other  instruments  were  in  good  order  and  the  obser- 
vations made  with  care  and  accuracy. 

Pinmorr. — The  station  is  situated  close  to  the  Stinchar  in  a  rather 
deep  valley  surrounded  by  heights  and  hills.  The  piece  of  level  ground 
in  the  curve  of  the  river  near  the  garden  extends  to  about  10  acres. 
It  is  probable  that  the  winds  are  a  good  deal  deflected  owing  to  the 
configuration  of  the  land. 

The  thermometer  screen  is  of  the  pattern  in  use  before  Stevenson's, 
and  closely  resembles  that  screen.  It  is  placed  at  the  edge  of  a  large 
grass  plot,  with  the  black  soil  of  a  rose  and  flower  plot  on  the  other  side, 
which  is  to  be  turfed  for  some  distance  round  the  screen. 

The  height  of  the  barometer  has  been  hitherto  entered  at  187  feet 
instead  of  190  feet,  which  is  the  correct  height  of  the  cistern.  It  was 
known  that  Mr.  Donald  set  the  vernier  to  the  level  of  the  clear  surface 
of  the  mercury  in  contact  with  the  glass  tube,  for  which  error  of  ob- 
servation a  provisional  correction  of +0*035  inch  had  been  adopted. 
The  inspection  confirmed  tho  above.  The  vernier  is  now  set,  and  the 
instrument  read  correctly.  As  regards  the  other  instruments  they  were 
well  placed,  in  good  order,  and  well  observed. 

Aberdeen  Observatory. — The  rain  gauge  is  still,  as  shown  by  the 
squeeze,  off  the  circular,  but  no  attempt  was  made  to  alter  it  owing  to 
its  construction.  The  pencil  tracings  of  the  rain  gauges,  which  there 
was  an  opportunity  of  examining,  were  clear  and  distinct,  and  showed 
that  the  pencil  was  working  without  undue  friction.  All  the  instru- 
ments were  in  very  good  order  and  well  attended  to. 

Glasgow  Observatory. — The  pencil  tracings  of  the  rain  gauge  were 
carefully  examined,  particularly  the  first  part  of  the  tracing  after  each 
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emptying  of  the  gauge.     The  examination  showed  an  improved  distinct- 
ness in  the  tracings.     Ever)  thing  at  the  observatory  was  in  good  order. 

(Signed)         Alexander  Buchan. 

D. — Report  on  the  Instruments  at  the  Observatories. 

In  conformity  with  your  instructions,  I  beg  leave  to  report  to  the 
Meteorological  Council  that  I  inspected  the  self-recording  observatories 
at  Aberdeen  and  Valencia,  and  at  the  same  time  (at  the  request  of  the 
Rev.  S.  J.  Perry)  I  also  visited  the  Stonyhurst  Observatory. 

Stony  hurst. — The  whole  of  the  instruments  here  were  in  excellent 
order,  and  neither  the  clocks  nor  the  lenses  required  cleaning.  My 
attention,  however,  having  been  specially  called  to  the  backleash 
existing  in  the  anemograph,  I  carefully  examined  the  instrument  in  this 
respect,  and  an  of  opinion  that  the  defect  cannot  be  obviated  in  its 
present  form. 

The  clutches  connecting  the  shafting  to  the  pencils  were  noticed  to 
be  somewhat  loose  in  their  fittings,  and  Mr.  Carlisle  thought  if  these 
were  tinned  over  so  as  to  make  them  fit  a  little  tighter,  it  might  have  a 
Tendency,  at  all  events,  to  improve  the  direction  trace,  so  that  when  a 
sudden  shift  in  the  vane  takes  place  the  pencil  would  mark  at  once 
instead  of  lagging  behind  or  skipping. 

With  this  I  agreed,  and  Mr.  Carlisle  promised  to  get  it  done. 

The  velocity  shaft  was  dismounted,  and  the  cup-bearing  oiled,  after 
which  the  orientation  was  care  fully  tested. 

My  attention  was  next  called  to  the  extremely  dirty  condition  of  the 
cistern  of  the  large  standard  barometer  used  for  the  control  observations. 
I  therefore  decided  to  dismount  it,  but  experienced  considerable  difficulty 
in  so  doing,  os  the  screws  had  become  rusted,  the  instrument  never 
having  been  detached  from  its  frame  since  its  erection  in  1868. 

The  cistern  was  cleaned  and  the  contained  mercury  filtered,  after 
which  the  barometer  was  replaced  and  levelled.  A  comparison  of  the 
standard  thermometers  was  made  with  Kcw  standard  No.  571,  and 
found  to  give  the  following  corrections  at  60°  : — 

Dry  bulb,  No.  619,  -0"  15.     Wet  bulb,  No.  382,  -0'35. 

The  rain  gauge  was  in  good  order,  and  "  squeezes  "  of  the  self-record- 
ing as  well  as  the  spare  gauge  funnels  were  taken. 

Aberdeen. — At  this  observatory  all  the  instruments  were  in  good 
order. 

I  deemed  it  advisable,  however,  to  clean  the  barograph  and  thermo- 
graph clocks,  as  well  as  the  lenses  and  other  parts  generally. 

The  ex  tenor  portion  of  the  anemometer  was  dismounted,  thoroughly 
overhauled  and  cleaned,  but  tho  clock  and  recording  apparatus  only 
required  oiling. 

Afterwards  the  orientation  was  examined,  and  the  four  cardinal  points 
checked  by  means  of  an  azimuth  compass,  the  results  being  satisfactory. 

The  rain  gauge  was  also  examined,  but  the  clock  was  in  such  excellent 
order  that  it  only  required  oiling.  "Squeezes"  were  taken  of  the 
funnels  of  both  the  Beckley  and  spare  gauges. 

The  corrections  to  the  standard  thermometers  at  50  degrees  were 
found  to  be,  as  compared  with  Kew  standard  No.  571,  for  the  dry, 
No.  458,  0°-0,  and  for  the  wet,  No.  395,  —  0-55. 

After  testing,  the  graduations  of  the  thermometers  were  re-blackened. 

Valencia. — The  barograph  and  thermograph  at  this  observatory  were 
in  a  very  satisfactory  condition,  but  at  the  same  time  I  considered  it 
desirable  to  clean  both  clocks,  as  well  as  the  lenses  and  other  parts 
generally. 

B    16361.  f 


60  Report  of  the  Meteorological  Council. 

With  regard  to  the  slight  blurring  in  the  wet  bulb  trace  of  the 
thermograph,  it  seems  only  to  occur  when  the  temperature  ranges  be 
tween  35  to  45  degrees,  and  is  probably  due  to  some  accidenta 
roughening  of  the  glass  at  that  part  of  the  tube,  as  already  pointed  out 
by  Mr.  Whipple ;  but  in  consequence  of  the  great  risk  attendant  on 
taking  the  thermometer  out  of  its  fittings  I  did  not  think  it  advisable  to 
dismount  the  tube  in  order  to  make  a  closer  examination. 

The  photography  at  the  time  of  my  visit  was  good. 

The  corrections  to  the  standard  thermometers  at  58  degrees  were 
determined  to  be,  as  compared  with  Kew  standard  No.  574,  for  the  dry, 
No.  399,  —0-6,  and  for  the  wet,  No.  398,  — 0*45  ;  after  testing,  the 
graduations  of  the  thermometers  were  re-blackened. 

Anemometer. — The  external  parts  of  the  anemometer  were  entirely 
dismounted  and  thoroughly  cleaned  and  oiled. 

The  cups  and  stays  supporting  the  arms  are,  however,  in  a  very 
shaky  and  unsatisfactory  condition.  I  would  therefore  most  respect- 
fully beg  to  draw  the  special  attention  of  the  Council  to  Mr.  Whipple's 
report  on  this  instrument  last  year. 

The  orientation  was  examined,  and  the  result  is  appended  to  this 
report ;  also  the  four  principal  points  were  checked  by  means  of  an 
azimuth  compass,  and  found  to  agree  with  the  marks  used  by  Mr. 
Cullum  for  the  purpose  of  orienting. 

The  rain  gauge  was  taken  to  pieces  and  cleaned,  and  a  new  line  was 
attached  to  the  clock ;  as  regards  the  attachment  of  the  papers  to  the 
drum,  Mr.  Cullum  experiences  considerable  difficulty,  as  the  sheets  are 
cut  much  wider  than  the  cylinder  itself. 

(Signed)         T.  W.  Baker. 


Report  on  the  Instruments  at  Kew  Observatory. 

The  anemograph  was  entirely  dismounted  and  thoroughly  cleaned  on 
August  23rd.  During  the  year  the  cap  on  the  oil  cup  of  the  velocity 
shaft  has  been  observed  on  several  occasions  to  work  loose,  and  so  cause 
a  creaking  noise  for  a  short  time.  It  is  intended  to  fit  a  tightening 
screw  to  it  as  soon  as  a  convenient  opportunity  of  so  doing  presents 
itself. 

The  working  parts  of  the  instrument  show  very  few  signs  of  wear, 
although  it  has  now  been  running  more  than  15  years. 

After  remounting,  it  was  again  oriented,  and  a  slight  displacement  of 
the  sheet  upon  the  cylinder  was  found  necessary. 

Barograph. — This  instrument  was  cleaned  on  August  7th.  It  is  in 
perfect  order  and  required  no  repairs  beyond  a  new  clock  line.  During 
the  holidays  of  the  photographic  assistant,  Morgan's  gelatino-bromide 
paper  was  used  for  both  first  aiid  second  sheets,  as  the  photographic 
operations  it  entails  are  so  trivial  as  contrasted  with  those  of  the  waxed 
paper  process.  The  only  objection  to  its  continued  employment  lies  in 
the  fact  that  owing  to  its  contractile  coating  it  possesses  a  strong 
tendency  to  curl,  which  cannot  be  overcome.  This  sometimes  causes 
bagging  when  two  sheets  are  put  on  together,  and  the  light  diffusing  in 
the  space  between  them,  the  trace  on  the  under  sheet  becomes  blurred. 
Attempts  are  being  made  to  overcome  this  defect. 

Thermograph. — The  Kew  thermograph  was  dismounted,  its  clock 
and  lenses  cleaned,  and  a  new  cord  attached  to  the  former. 

In  accordance  with  a  request  contained  in  a  letter  from  the  Meteoro- 
logical Office,  dated  July  30,  an  attempt  was  made  to  improve  the 
definition  of  the  wet  bulb  trace.     The  defect  being  due  to  an  apparent 
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excessively  wide  slit,  the  tube  was  re-blackened  and  a  new  and  narrower 
slit  made.  Using,  however,  the  gelatinised  paper,  it  became  evident 
that  a  good  deal  of  stray  light  found  its  ways  through  the  blackening, 
and  on  the  return  of  Mr.  Baker,  the  thermometer  was  again  taken  out, 
cleaned,  and  re-blacked  on  October  8th.  This  operation  was  not 
successful,  and  on  the  9th  it  was  repeated,  and  found  that  owing  to  the 
narrowness  of  the  bore  it  was  extremely  difficult  to  admit  light  to  the 
air  speck  whilst  excluding  it  from  sides  of  the  tube,  the  tube  itself  acting 
as  a  cylindrical  lens.  In  these  operations  the  shield  was  of  necessity 
removed  from  the  tube,  and  the  zero  values  will  probably  experience  a 
slight  change. 

The  dry-bulb  thermograph  tube  was  not  touched  in  the  above  experi- 
ment, and  its  zero  values  remain  at  80 '6  degrees  for  the  upper  and  22*  1 
for  the  lower. 

The  standards  were  tested  as  usual  in  ice  at  the  beginning  of  the  year, 
and  the  foDoming  corrections  were  then  determined  : — 

Dry  bulb,  No.  378,  -  0°4.     Wet  bulb,  473,  -  0°4 

The  rain  gauge  was  cleaned  and  clock  line  renewed  on  June  18, 
being  found  in  perfect  order.. 

The  sunshine  recorder  is  also  in  good  order,  the  sphere  being  cleaned 
from  time  to  time  as  required. 

(Signed)        G.  M.  Whipple. 


APPENDIX  VIII. 
Method  of  Dealing  with  Telegraphic  Weather  Intelligence. 

The  operations  connected  with  the  preparation  and  issue  of  the 
Forecasts  and  Storm  Warnings  have  not  been  materially  changed 
during  the  year,  but  the  form  of  the  Daily  Weather  Report  has  been 
changed  to  a  large  quarto  (instead  of  foolscap),  and  new  values  have 
been  calculated  for  the  means  of  pressure,  temperature,  and  rainfall 
given  in  the  margin,  and  the  mean  temperature  of  evaporation  at  8  a.m. 
has  been  added  to  them. 

The  Office  still  receives,  when  the  telegraphic  communications  are 
perfect,  fifty- three  reports  every  morning,  thirteen  every  afternoon  (except 
on  Sundays),  and  nineteen  each  evening.  The  interruptions  which  have 
occurred  at  times  in  the  communication  with  Sumburgh  Head  and 
Stornoway  have  again  been  serious,  owing  to  the  severity  of  the  gales 
which  occurred  during  the  winter.  The  suspension  of  the  afternoon 
reports  on  Sundays  is  due  to  the  fact  that  almost  all  the  telegraphic 
circuits  are  closed  at  the  hours  at  which  the  messages  would  be 
transmitted.  The  instructions  to  the  observers  have  not  been  altered 
during  the  year,  and  the  system  of  observing  cirrus  cloud  has  not  been 
materially  extended. 

The  foreign  reporting  stations,  23  in  number,  extend  along  the 
entire  western  coast  of  the  Continent,  from  Bodo  in  lat.  67°  N.  to 
Corunna  in  lat.  43°  N.,  and  include  four  stations  on  the  coast  of  the 
Baltic,  and  one  in  the  Mediterranean.  The  information  is  received  in 
accordance  with  arrangements  made  with  the  various  Meteorological 
organisations  in  France,  Holland,  Germany,  Denmark,  Norway,  and 
Sweden. 
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At  the  British  stations  the  morning  observations  are  taken  at  8  a.m. 
Greenwich  time,  and  most  of  the  telegrams  arrive  in  London  at  about 
9  o'clock,  when  the  Intelligence  Department  of  the  Post  Office  extracts 
from  them  the  portions  required  for  its  wind  and  weather  reports. 
They  are  then  transmitted  to  the  Meteorological  Office  by  its  private 
wire,  where  the  majority  of  them  usually  arrive  between  9  a.m.  and 
H)  a.m. 

As  fast  as  the  repoits  come  in,  the  information  is  entered  on  a  chart, 
which  shows  for  each  station  at  8  a.m.  the  barometrical  and  thermo- 
metrical  readings,  with  their  respective  alterations  during  the  preceding 
24  hours,  the  direction  and  force  of  the  wind,  and  the  state  of  the 
weather,  together  with  any  changes  of  importance  which  may  have 
been  noticed  in  the  course  of  the  preceding  day.  From  this  chart, 
which  is  preserved  in  the  Office,  other  charts  are  drawn  for  publication 
in  the  newspapers,  as  described  further  on. 

If  necessary,  telegraphic  intelligence  of  storms  or  of  atmospherical 
disturbance  is  immediately  sent  to  our  own  coasts  and  to  foreign  coun- 
tries. A  brief  telegraphic  resume*  of  the  weather  is  despatched  shortly 
after  11  a.m.  to  the  Harbour  Authorities  in  Jersey.  Another 
telegraphic  message,  of  about  75  words,  is  sent  to  the  Underwriters' 
Association,  Liverpool,  containing  reports  of  the  pressure,  wind  and 
weather  at  14  stations  on  the  coasts  of  the  British  Islands ;  and  a 
third  message  of  about  the  same  length  is  forwarded  to  the  Central  News 
for  despatch  to  the  provinces.  The  last  of  these  messages  consists  of  a 
brief  ctatement  of  the  general  condition  of  the  weather  in  Western 
Europe,  as  shown  by  the  reports  for  the  morning. 

It  is,  however,  not  only  in  the  morning  that  storm  warnings  are  issued 

ito  the  coasts,  for  a  constant  watch  is  kept  during  the  day,  and  whenever 

on  the  receipt  of  the  regular  or  of  special  telegrams  the  condition  of  the 

weather  appears  to  be  threatening,  cautionary  messages  are  at   once 

issued  to  such  parts  of  the  coast  as  are  thought  to  be  menaced  by  a  gale. 

During  the  year  1884,  there  were  prepared  each  morning,  afternoon, 
aud  evening,  Forecasts  of  the  weather,  for  one  day  in  advance ;  these 
were  drawn  up  for  eleven  districts  in  the  British  Islands,  and  issued 
to  subscribers,  to  certain  Clubs,  and  to  many  of  the  London  and  Pro- 
vincial newspapers  in  accordance  with  the  arrangements  referred  to  on 
p.  13.  The  districts  for  which  the  Forecasts  were  prepared  were  those 
.into  which  the  returns  for  the  Weekly  Weather  Report  are  divided, 
with  the  addition  of  Scotland,  N.,  viz. : — 


0.  Scotland,  N. 

1 .  „         E. 

2.  England,  N.E. 

o.  „  Jti. 


4.  Midland  Counties. 

5.  England,  S. 

6.  Scotland,  W. 

7.  England,  N.W.  (with 
N.  Wales). 

S.  England,  S.W.  (with  S.  Wales). 
9.  Ireland,  N. 
10.        „       S. 

The  demand  for  these  Forecasts  is  still  considerable,  and  efforts  are 
constantly  being  made  to  increase  their  accuracy. 

About  an  hour  and  a  quarter  is  occupied  in  the  preparation  and 
transmission  of  the  provincial  and  foreign  telegrams,  and  in  the 
drawing  up  of  the  "  Remarks"  and  11  a.m.  Forecasts  for  the  London 
newspapers,  so  that  the  MS.  copies  for  the  t€  Times  "  and  other  papers 
are  ready  for  issue  soon  after  1 1  a.m. 
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The  Charts  prepared  daily  for  newspaper  publication  are  as  follows  ;— 

For  the  "  Times,"  -  -    two  daily,  viz. :  for  8  a.m.  and  6  p.m. 

For  the  Patent  Type-foundO 

ing  Company,  on  behalf  of 

the  u  Shipping  Gazette,"  f  one         „  for  8  a.m. 

and  for  distribution  to  the 

provincial  press 

The  8  a.m.  charts  are  sent  out  at  about  10.15  a.m.  and  the  6  p.nr. 
chart  at  about  8.30  p.m. 

The  draft  of  the  Daily  Weather  Report  (in  its  improved  form),  with 
two  charts  attached,  is  drawn  on  transfer  paper,  and  is  ready  by 
noon,  when  it  is  at  once  sent  to  the  lithographer  to  be  printed.  The 
copies  for  delivery  by  hand  in  London  are  issued  by  the  lithographer  at 
about  1.30  p.m.,  while  the  remainder  are  received  at  the  Meteorological 
Office  at  about  3.30  p.m.,  whence  they  arc  transmitted  by  post  to  the 
subscribers  and  others. 

In  addition  to  the  charts  referred  to  above,  the  Patent  Type- found  ing. 
Company  ore  supplied  with  various  diagrams  showing  the  changes  ia 
pressure,  temperature,  rainfall,  wind,  and  weather  for  the  London  dis- 
trict. These  are  engraved  daily  for  the  "  Daily  Chronicle,"  weekly  for 
the  "  Observer,"  and  "  Graphic,"  and  monthly  for  the  "  Miller."  They 
are  all  accompanied  by  remarks  on  the  phenomena  exhibited. 

At  about  3  p.m.  the  observations  taken  at  eleven  home  stations  at 
2  p.m.  are  received,  and  those  for  two  foreign  stations  (Skudesnaea 
and  Rochefort)  come  in  afterwards.  Copies  of  these  reports  are 
issued,  together  with  the  8  a.m.  report,  to  certain  newspapers  and  sub- 
scribers. Two  copies  of  the  u Remarks"  (8  a.m.  and  2  p.m.)  are  sent 
to  the  Type-founding  Company  for  issue  to  provincial  newspapers  for 
publication,  in  order  to  explain  the  8  a.m.  charts. 

From  7  to  7.30  p.m.  the  nineteen  evening  (6  p.m.)  reports  arrive  and  are 
charted  and  discussed  for  the  morning  daily  papers  in  accordance  with 
the  arrangement  referred  to  on  p.  13.  The  forecast  and  remarks  are 
usually  ready  by  8.30  p.m.,  but  in  bad  weather,  owing  to  the  delay  of 
the  reports  and  the  additional  care  which  is  necessary  in  dealing  with 
them,  it  is  frequently  9  p.m.  before  they  are  issued.  The  w  Times " 
still  publishes  the  daily  map  showing  the  distribution  of  pressure,  the 
winds,  temperature,  and  rainfall  at  6  p.m.,  the  importance  of  which  can 
hardly  be  over-estimated. 

The  official  charts  for  2  p.m.  and  for  6  p.m.  are  still  much  less 
complete  than  that  for  8  a.m.  That  for  2  p.m.  is  drawn  on  the 
information  received  from  eleven  home  stations,  supplemented  by 
two  foreign  ones,  whenever  the  latter  arrive  in  time  to  be  used.. 
The  material  for  the  6  p.m.  charts  is  now  supplied  by  reports  from  fifteen 
stations  in  the  United  Kingdom,  supplemented  by  four  from  continental 
stations,  but  the  latter  frequently  arrive  late  at  the  very  time  when 
thej  are  most  wanted,  i.e.,  during  bad  weather. 

The  Sunday  duty  is  still  conducted  as  follows : — Two  of  the  clerks 
attend  on  Sunday  mornings  at  the  Central  Telegraph  Station  from 
8.30  aan.  to  about  10.15  a.m.  By  an  arrangement  with  the  Post  Office 
these  clerks  are  supplied  with  the  telegrams  immediately  they  arrive  in. 
London.  They  are  examined  and  charted,  with  the  view  of  issuing,, 
when  necessary,  warnings  of  coming  storms,  to  our  own  and  neigh- 
bouring coasts.  It  is  necessary  that  promptitude  should  be  observed  in. 
this  service,  A3  the  observations  must  be  dealt  with  and  the  warnings 
issued  so  that  the  latter  may  reach  the  coast  before  the  telegraph  offices 
close  for  the  day,  which  is  usually  at  about  10  a.m.    No  work  of  any  kind 
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At  the  British  stations  the  morning  observations  are  taken  at  8  a.m. 
Greenwich  time,  and  most  of  the  telegrams  arrive  in  London  at  about 
9  o'clock,  when  the  Intelligence  Department  of  the  Post  Office  extracts 
from  them  the  portions  required  for  its  wind  and  weather  reports. 
They  are  then  transmitted  to  the  Meteorological  Office  by  its  private 
wire,  where  the  majority  of  them  usually  arrive  between  9  a.m.  and 
1*0  a.m. 

As  fast  as  the  reports  come  in,  the  information  is  entered  on  a  chart, 
which  shows  for  each  station  at  8  a.m.  the  barometrical  and  thernio- 
metrical  readings,  with  their  respective  alterations  during  the  preceding 
24  hours,  the  direction  and  force  of  the  wind,  and  the  state  of  the 
weather,  together  with  any  changes  of  importance  which  may  have 
been  noticed  in  the  course  of  the  preceding  day.  From  this  chart, 
which  is  preserved  in  the  Office,  other  charts  are  drawn  for  publication 
in  the  newspapers,  as  described  further  on. 

If  necessary,  telegraphic  intelligence  of  storms  or  of  atmospherical 
disturbance  is  immediately  sent  to  our  own  coasts  and  to  foreign  coun- 
tries. A  brief  telegraphic  resumed  of  the  weather  is  despatched  shortly 
after  11  a.m.  to  the  Harbour  Authorities  in  Jersey.  Another 
telegraphic  message,  of  about  75  words,  is  sent  to  the  Underwriters' 
Association,  Liverpool,  containing  reports  of  the  pressure,  wind  and 
weather  at  14  stations  on  the  coasts  of  the  British  Islands;  and  a 
third  message  of  about  the  same  length  is  forwarded  to  the  Central  [News 
for  despatch  to  the  provinces.  The  last  of  these  messages  consists  of  a 
brief  statement  of  the  general  condition  of  the  weather  in  Western 
Europe,  as  shown  by  the  reports  for  the  morning. 

It  is,  however,  not  only  in  the  morning  that  storm  warnings  are  issued 

/to  the  coasts,  for  a  constant  watch  is  kept  during  the  day,  and  whenever 

on  the  receipt  of  the  regular  or  of  special  telegrams  the  condition  of  the 

weather  appears  to  be  threatening,  cautionary  messages  are  at   once 

issued  to  such  parts  of  the  coast  as  are  thought  to  be  menaced  by  a  gale. 

During  the  year  1884,  there  were  prepared  each  morning,  afternoon, 
and  evening,  Forecasts  of  the  weather,  for  one  day  in  advance ;  these 
were  drawn  up  for  eleven  districts  in  the  British  Islands,  and  issued 
to  subscribers,  to  certain  Clubs,  and  to  many  of  the  London  and  Pro- 
vincial newspapers  in  accordance  with  the  arrangements  referred  to  on 
p.  13.  The  districts  for  which  the  Forecasts  were  prepared  were  those 
.into  which  the  returns  for  the  Weekly  Weather  Report  are  divided, 
with  the  addition  of  Scotland,  N.,  viz. : — 


0.  Scotland,  N. 

1.  „        E. 

2.  England,  N.E. 

3.  „        E. 


4.  Midland  Counties. 

5.  England,  S. 

6.  Scotland,  W. 

7.  England,  N.W.  (with 
N.  Wales). 

8.  England,  S.W.  (with  S.  Wales). 

9.  Ireland,  N. 
10.        „       S. 

The  demand  for  these  Forecasts  is  still  considerable,  and  efforts  are 
constantly  being  made  to  increase  their  accuracy. 

About  an  hour  and  a  quarter  is  occupied  in  the  preparation  and 
transmission  of  the  provincial  and  foreign  telegrams,  and  in  the 
drawing  up  of  the  "Remarks"  and  11  a.m.  Forecasts  for  the  London 
newspapers,  so  that  the  MS.  copies  for  the  "  Times  "  and  other  papers 
are  ready  for  issue  soon  after  1 1  a.m. 
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The  Charts  prepared  daily  for  newspaper  publication  are  as  follows  : — 

For  the  "  Times,"  -  -     two  daily,  viz. :  for  8  a.m.  and  6  p.m. 

For  the  Patent  Type-foundO 

ing  Company,  on  behalf  of 

the  "  Shipping  Gazette,"  f  one  „  for  8  a.m. 

and  for  distribution  to  the 

provincial  press 

The  8  a»m.  charts  are  sent  out  at  about  10.15  a.m.  and  the  6  p.nr. 
chart  at  about  8.30  p.m. 

The  draft  of  the  Daily  Weather  Report  (in  itrf  improved  form),  with 
two  charts  attached,  is  drawn  on  transfer  paper,  and  is  ready  by 
noon,  when  it  is  at  once  sent  to  the  lithographer  to  be  printed.  The 
copies  for  delivery  by  hand  in  London  are  issued  by  the  lithographer  at 
about  1.30  p.m.,  while  the  remainder  are  received  at  the  Meteorological 
Office  at  about  3.30  p.m.,  whence  they  are  transmitted  by  post  to  the 
subscribers  and  others. 

In  addition  to  the  charts  referred  to  above,  the  Patent  Type- found  ing. 
Company  are  supplied  with  various  diagrams  showing  the  changes  in. 
pressure,  temperature,  rainfall,  wind,  and  weather  for  the  London  dis- 
trict. These  are  engraved  daily  for  the  "  Daily  Chronicle,"  weekly  for 
the  "  Observer,"  and  "  Graphic,"  and  monthly  for  the  "  Miller."  They 
are  all  accompanied  by  remarks  on  the  phenomena  exhibited. 

At  about  3  p.m.  the  observations  taken  at  eleven  home  stations  at 
2  p.m.  are  received,  and  those  for  two  foreign  stations  (Skudesnaes, 
and  Rochefort)  come  in  afterwards.  Copies  of  these  reports  are 
issued,  together  with  the  8  a.m.  report,  to  certain  newspapers  and  sub- 
scribers. Two  copies  of  the  " Remarks"  (8  a.m.  and  2  p.m.)  are  sent 
to  the  Type-founding  Company  for  issue  to  provincial  newspapers  for 
publication,  in  order  to  explain  the  8  a.m.  charts. 

From  7  to  7.30  p.m.  the  nineteen  evening  (6  p.m.)  reports  arrive  and  are 
charted  and  discussed  for  the  morning  daily  papers  in  accordance  with 
the  arrangement  referred  to  on  p.  13.  The  forecast  and  remarks  are 
usually  ready  by  8.30  p.m.,  but  in  bad  weather,  owing  to  the  delay  of 
the  reports  and  the  additional  care  which  is  necessary  in  dealing  with 
them,  it  is  frequently  9  p.m.  before  they  are  issued.  The  "  Times " 
still  publishes  the  daily  map  showing  the  distribution  of  pressure,  the 
winds,  temperature,  and  rainfall  at  6  p.m.,  the  importance  of  which  can 
hardly  be  overestimated. 

The  official  charts  for  2  p.m.  and  for  6  p.m.  are  still  much  less 
complete  than  that  for  8  a.m.  That  for  2  p.m.  is  drawn  on  the 
information  received  from  eleven  home  stations,  supplemented  by 
two  foreign  ones,  whenever  the  latter  arrive  in  time  to  be  used*. 
The  material  for  the  6  p.m.  charts  is  now  supplied  by  reports  from  fifteen 
stations  in  the  United  Kingdom,  supplemented  by  four  from  continental 
stations,  but  the  latter  frequently  arrive  late  at  the  very  time  when 
they  are  most  wanted,  i.e.,  during  bad  weather. 

The  Sunday  duty  is  still  conducted  as  follows : — Two  of  the  clerks 
attend  on  Sunday  mornings  at  the  Central  Telegraph  Station  from 
8.30  a.m.  to  about  10.15  a.m.  By  an  arrangement  with  the  Post  Office 
these  clerks  are  supplied  with  the  telegrams  immediately  they  arrive  int 
London.  They  are  examined  and  charted,  with  the  view  of  issuing,, 
when  necessary,  warnings  of  coming  storms,  to  our  own  and  neigh- 
bouring coasts.  It  is  necessary  that  promptitude  should  be  observed  in. 
this  service,  as  the  observations  must  be  dealt  with  and  the  warnings 
issued  so  that  the  latter  may  reach  the  coast  before  the  telegraph  offices 
close  for  the  day,  which  is  usually  at  about  10  a.m.    No  work  of  any  kind 
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is  transacted  for  the  newspapers  on  Sunday  mornings,  the  main  object 
of  the  service  being  to  give  prompt  information  of  storms  to  our  coasts ; 
but  a  telegram  is  sent  to  Jersey  in  the  same  way  as  on  week 
days,  and  there  is  the  ordinary  interchange  of  messages  with  foreign 
countries.  At  6  p.m.  the  same  clerks  attend  at  the  Meteorological  Office 
to  receive  the  evening  reports  and  to  prepare  the  8.30  p.m.  Forecasts, 
and  another  opportunity  is  thus  offered  for  the  correction  or  extension 
of  any  warnings  which  may  have  been  issued  in  the  morning. 

Daily  Weather  Report. 

A  considerable  change  has  been  made  in  the  form  of  the  Daily 
Weather  Report  since  1st  January  1884.  The  information  now  fills 
four  large  quarto  pages,  and  is  arranged  as  follows : — 

Page  1  contains  the  whole  of  the  reports  from  which  the  maps  for  the 
day  (given  on  page  2)  are  prepared  ;  and  also  the  6  p.m.  reports  of  the 
previous  day ;  page  2  contains  (1)  a  map  of  North-western  Europe  show- 
ing for  8  a.m.  on  the  date  of  publication  the  distribution  of  pressure,  the 
prevalent  winds,  and  the  sea  disturbance,  with  necessary  explanations  ; 
together  with  a  table  showing  the  mean  pressure  of  the  atmosphere  for 
the  month  at  22  stations ;  (2)  a  similar  map  showing  the  distribution  of 
temperature,  the  weather  at  each  station,  and  the  distribution  of  rainfall 
during  the  past  24  hours;  together  with  tables  of  mean  temperature  of 
the  air  and  of  evaporation  at  8  a.m.  and  the  mean  rainfall  for  the  m:nth 
at  a  large  number  of  stations  over  the  United  Kingdom. 

Page  3  contains  (1)  remarks  on  the  principal  features  exhibited  by 
the  reports  for  the  day ;  and  (2)  the  forecasts  drawn  up  for  each  district 
at  11  a.m.  relating  to  the  weather  likely  to  be  experienced  during  the 
24  hours  ending  at  noon  on  the  day  after  that  of  publication. 

Page  4  contains  the  reports  and  remarks  for  2  p.m.  on  the  previous 
day,  and  there  is  space  for  the  insertion  of  a  Weekly  Summary  on 
Mondays,  and  any  other  brief  information  which  it  is  deemed  necessary 
to  print  at  once. 

The  standing  portion  of  the  report  (the  maps,  Ac.)  is  printed  in  blue, 
while  the  information  for  each  day  is  in  black. 

Weekly  Summary. 

On  each  Monday  a  brief  Summary  of  the  Weather  which  has  been 
experienced  over  our  Islands  during  the  preceding  week  is  given  on 
p.  4  of  the  Daily  Weather  Report.  It  refers  only  to  the  principal 
changes  which  have  occurred,  and  is  intended  to  serve  as  an  aid  to  the 
study  of  the  Daily  Reports. 

In  this  manner  the  main  meteorological  features  of  the  week  are 
presented  as  a  connected  story,  and  additional  facility  is  afforded  for 
future  reference. 

Correction  and  Addition  List. 

Additional  steps  are  taken  to  insure  accuracy  in  the  Daily  Weather 
Report.  At  the  close  of  each  month  a  return  is  received  from  nearly 
all  of  the  telegraphic  reporting  stations,  containing  a  copy  of  all  the 
observations  which  have  been  transmitted  to  London  by  wire  during 
the  month.  These  schedules  are  used  for  checking  the  daily  telegrams, 
for  the  preparation  of  the  average  and  other  values  of  the  different 
elements,  and  also  as  evidence  in  the  case  of  legal  proceedings  ;  and  about 
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the  middle  of  every  month  a  lithographic  sheet  has  for  many  years  past 
been  issued  with  the  Daily  Weather  Report,  containing  corrections  for 
all  discrepancies  which  have  been  discovered,  and  supplying  any  obser- 
vations which  have  been  omitted  in  the  published  reports.  This 
monthly  sheet  also  contains  tables  showing  the  mean  values  for  pres- 
sure, temperature,  and  humidity,  together  with  the  total  rainfall,  and 
the  prevalence  of  various  kinds  of  weather  and  of  winds  from  each 
of  the  eight  principal  points  during  the  month,  for  each  telegraphic 
reporting  station  within  our  islands. 

Weekly  Weather  Report. 

The  Weekly  Weather  Report  has  appeared  since  the  beginning  of 
February  1878.  It  consisted  originally  of  four  pages  octavo,  but  has 
now  been  enlarged  to  four  pages  quarto,  and  has  been  considerably 
improved.  The  Report  now  contains  the  average  and  extreme 
temperatures  and  the  rainfall  values  and  the  total  amount  of  bright 
sunshine  in  each  week,  for  ten  districts  in  Great  Britain  and  Ireland, 
together  with  the  difference  between  them  and  their  respective  mean 
values  for  the  corresponding  weeks  in  previous  years.  In  addition  to  this, 
the  values  for  Accumulated  Temperature,  Rainfall,  and  Bright  Sunshine 
are  given,  both  for  the  week  and  for  the  whole  period  since  January  1st. 

The  Accumulated  Temperature  is  designed  to  give  persons  engaged 
in  agriculture  better  means  of  estimating  the  manner  in  which  vegeta- 
tion0 is  affected  by  temperature  than  that  afforded  by  the  more  usual 
methods  of  treating  the  readings  of  the  thermometer.  It  shows  for  the 
week,  and  for  the  whole  period  from  the  1st  January  of  each  year,  the 
weekly  and  progressive  values  respectively,  of  the  combined  amount  and 
duration  of  the  excess  or  defect  of  the  air  temperature,  above  or  below 
a  suitably  fixed  standard  or  base  temperature.  The  base  adopted  is 
42°  F.,  as  being  nearly  equivalent  to  6°  Cent.,  which  has  been  con- 
sidered by  Continental  writers  on  these  subjects  to  be  the  critical  value, 
the  temperature  above  which  is  mainly  effectual  in  starting  and  main- 
taining the  growth,  and  in  completing  the  ripening,  of  agricultural  crops 
in  a  European  climate.  This  base  is  also  convenient  as  being  10°  F, 
above  the  Freezing  Point. 

The  accumulated  Temperature  is  expressed  in  Day-degrees  ;  a  Day- 
degree  signifying  1°  F.  of  excess  or  defect  of  temperature  above  or 
below  42°  F.  continued  for  24  hours,  or  any  other  number  of  degrees 
for  an  inversely  proportional  number  of  hours. 

It  has  been  ascertained  by  calculation  from  a  considerable  series  of 
hourly  observations  at  various  places,  that  the  accumulated  temperature 
may  be  computed,  with  a  very  tolerable  approximation  to  the  truth, 
from  the  observed  daily  maximum  and  minimum  temperatures  alone. 

When  the  temperature  during  any  period  remains  either  wholly  above 
or  below  the  base  temperature,  the  difference  between  the  base  and  the 
mean  temperature  gives  the  correct  accumulated  temperature.  In  other 
cases  this  difference  gives  a  value  which  does  not  depart  greatly  from 
the  truth,  the  deviation  depending  on  the  greater  or  less  extent  of  the 
variations  of  the  temperature  above  or  below  the  base.  Further,  since 
the  mean  between  the  maximum  and  minimum  of  auy  day  is  nearly 
equal  to  the  mean  temperature  of  the  day,  the  difference  of  the  mean  of 
the  maximum  and  minimum  from  the  base  will  give  directly  a  fair 
approximation  to  the  accumulated  temperature  for  the  dav. 

The  following  rules  will  supply  a  close  approximation  to  the  true 
values  sought,  and  they  have  been  adopted  in  the  preparation  of  the 
table  in  the  Weekly  Weather  Report.     They  may  be  applied  to  any 
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other  base  temperature  as  well  as  to  42°  F.,  with  the  slight  modification 
of  the  numerical  coefficients  mentioned  in  the  last  rule. 


Rules  for  computing  the  Accumulated  Temperature  above  or  below 
42°  F.  from  the  observed  Maximum  and  Minimum. 

1.  Multiply  the  difference  between  the  maximum  and  minimum  by 
the  proper  coefficient  for  the  month  shown,  and  the  result  will  be  the 
difference  between  the  mean  temperature  for  the  day  and  the  minimum. 

2.  Then  the  accumulated  temperature  will  be  obtained  as  follows  : 


Conditions  of  Temperature 


Accumulated  Temperature. 


Above  42°  F. 


Below  42°  F. 


If  the  minimum  is  above  42°  F. 
or  equal  to  42°  F. 


If  the  minimum  is  below  42°  F., 
but  the  mean  for  the  day  is 
above  42°  F. 


If  the  mean  for  tho  day  is 
below  42°  F.,  but  the  maxi- 
mum is  above  42°  F. 


If  the  maximum  is  below  42°  F., 
or  equal  to  42°  F. 


Add  to  the  difference  between 
the  mean  for  the  day  and 
the  minimum  the  excess  of 
the  minimum  over  42°  F.; 
or  subtract  42°  F.  from  the 
mean  for  the  day. 


From  the  difference  between 
the  mean  for  the  day  and 
(he  minimum  deduct  the 
accumulated  temperature 
below  42°  F. 


Four-ten ths  of  tho  excess  of 
the  maximum  over  42°  F. 


None. 


None. 


Four-tenths  of  the  excess  of 
42°  F.  over  the  minimum. 


From  the  difference  between 
the  mean  for  the  day  and 
the  minimum  deduct  the 
accumulated  temperature 
above  42°  F. 


From  the  excess  nf  42°  F.  over 
the  minimum  deduct  the 
difference  between  (he 
mean  for  the  day  and  the 
minimum :  or  subtract  the 
meau  for  the  day  from  42°  F. 


3.  The  quantities  thus  obtained  must  be  multiplied  by  the  number  of 
days  in  the  period,  that  is  by  7  for  a  weekly  period. 

4.  The  multiplier  in  Rule  2  for  a  weekly  period,  if  the  base  tempera- 
ture be  32°  F.  or  42°  F.,  is  0*4 ;  if  52°  F.  it  is 0- 33 ;  if  62° F.  it  is  0  25. 

A  full  explanation  of  these  rules  will  be  found  in  Appendix  II.  to 
the  Quarterly  Weather  Report  for  1878. 

The  temperature  means  derived  from  the  daily  maxima  and  minima 
are  corrected  so  as  to  agree  as  closely  as  possible  with  the  true  mean  daily 
value,  and  the  average  values  for  the  corresponding  period  in  former 
years  have  been  recomputed,  those  now  in  use  being : — 


For  Temperature 
Rainfall 


« 


-     20  years  1861-80 
15     „      1866-80 


>> 


Theee  statistics  are  given  on  page  1  of  the  publication,  the  tempera- 
ture, rainfall,  and  sunshine  values  for  each  station*  being  given  on 
page  4.  In  addition  to  the  telegraphic  reports,  and  the  returns  from 
the   self-recording    observatories,   weekly  returns    from   34  volunteer 


*  The  sunshine  values  are  furnished  for  only  a  limited  number  of  carefully 
•elected  stations. 
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observers  are  used  in  preparing  this  report,  the  names  of  the  observers 
at  each  station  being  as  under— 


Names  of  Stations. 


Names  of  Authorities. 


Alnwick  Castle 

Arlington  (N.  Devon) 

Bawtry  (Hesley  Hall) 
Birmingham  (Oscott) 
Blackpool 
Brookeborongh 


Cheadle 
Charchstoke  - 
Cirencester    - 
Callompton  - 

Douglas  (Isle  of  Man  ) 

Dublin 

Durham 


Waterford  (Brook  Lodge)    - 


m 


M 
M 


Foynes 

- 

" 

Geldeston 

- 

- 

Hastings  (St.  Leonard's) 

Hereford 

Hillingtoh     - 

» 

» 

Kilkenny 

- 

- 

Landale  (Loch  Snnart) 

- 

- 

Leicester 
Llandudno    - 
Londonderry 

- 

» 

Manchester  (Prestwich) 
Markree  Castle  (Sligo) 

- 

- 

Marlborough 

- 

m 

Newton  Beigny  (Penrith) 

- 

- 

Plymouth 

m 

- 

Rothamsted 

- 

m 

Scarborough 
Silloth 
Southampton 
Strathfield  Torgiss   - 

- 

» 

Major  F.  Holland,  for  the  Duke  of  North- 
umberland, K.G. 
J.  Carter,  for  Lady  Bruce-Chichester. 

B.  I.  Whitaker,  F.R.  Met.  Soc. 

Rev.  J.  W.  Browne,  St.  Mary's  College. 

C.  T.  Ward,  F.R.  Met  Soc. 

Mr.  Ferguson,  for  Sir  Victor  Brooke,  Bt., 
F.L.S. 

J.  C.  Philips,  F.R.  Met.  Soc. 
P.  Wright,  F.C.S.,  F.R.  Met.  Soc. 
The  Royal  Agricultural  College. 
T.  Turner,  J.P.,  F.R.  Met.  Soc. 

A.  W.  Moore,  F.R.  Met.  Soc,  Cronkbourne 
J.  W.  Moore,  M.D.,  F.R.  Met.  Soc. 
G.  A.  Goldney,  the  Observatory. 

T.  J.  Carey,  for  Lord  Monteagle. 

E.  T.  Dowson,  F.R.  Met.  Soc. 

H.  Colbornc,  M.R.C.S. 

T.  A.  Chapman,  M.D.,  F.R.  Met.  Soc. 

Rev.  H.  £.  B.  Ffolkes,  M.A.,  F.R.  Met  Soc. 

H.  Carlton,  for  the  Marquis  of  Ormonde. 

A.  Fletcher,  for  T.  H.  G.   Newton,  F.R. 

Met.  Soc. 
J.  C.  Smith,  the  Museum. 
J.  Nicol,  M.D.,  F.R.  Met.  Soc. 
J.  Conroy,  F.R.  Met.  Soc. 

T.  R.  H.  Clunn,  M.D. 

A.  Marth,  F.R.A.S.,  for  Colonel  Cooper, 

F.RA.S. 
Rev.  T.  A.  Preston,  M.A.,  F.R.  Met.  Soc. 

T.  G.  Benn,  F.R.  Met.  Soc. 

J.  Merrifield,  LL.D.,  F.R.A.S. 

Rainfall  by  Sir  J.  B.  Lawes,  Bart.,  LL.D., 
F.R.S.,  and  J.  H.  Gilbert,  Ph.D.,  F.R.S., 
temperature  by  T.  Wilson,  F.R.  Met.  Soc. 

A.  Rowntree,  F.R.  Met  Soc. 

Rev.  F.  Redford,  F.R.S.E. 

J.  T.  Cook,  R.E.,  Ordnance  Survey  Office. 

Rev.  C  H.  Griffith,  F.R.  Met.  Soc. 

C.  Percival  Bolton,  F.R.  Met  Soc. 


The  returns  marked  "  Jft  "  are  supplied  through  the  Soyal  Meteorological  Society. 

The  report  is  prepared  on  Wednesday  in  every  week,  and  is  ready 
for  sale  early  on  Saturday  morning,  but  the  summary  on  its  first  page 
is  sent  to  the*  "Times,"  "Daily  News,"  and  some  other  papers  on 
Wednesday  evening. 
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A  Quarterly  Summary  of  the  Weekly  Weather  Report  is  also  issued, 
giving  for  each  of  the  12  districts  before  referred  to  (I)  the  Mean 
Temperature  for  the  Quarter  iu  each  year  since  the  year  1878  inclusive, 
and  the  means  for  certain  groups  of  years  ;  (2)  the  Total  Rainfall  for  the 
Quarter  in  each  of  the  same  years  ;  and  (3)  the  Accumulated  Tempera- 
ture) Rainfall,  and  Bright  Sunshine  for  the  Quarter. 

Issue  of  Forecasts. 
Descriptions  of  rhe  actual  state  of  the  weather,  and  forecasts  for  not 
more  than  one  day  in  advance,  are  prepared  at  tlio  Meteorological  Office 
as  under : — 

On  Week  Days. 

(1.)  At  11  a.m.  (from  the  morning  reports),  for  the  24  hours  ending 
at  Noon  on  the  day  following  the  date  of  issue.  This  issue  is 
intended  especially  for  the  early  editions  of  the  evening 
papers,  for  the  clubs,  and  for  exhibition  at  certain  selected 
stations.     See  p.  13. 

(2.)  At  3.30  p.m.  (from  the  morning  and  afternoon  reports),  for  the 
day  following  that  of  issue.  This  set  of  Forecasts  is  not 
intended  for  general  publication,  but  a  copy  is  exhibited 
regularly  at  the  door  of  the  Meteorological  Office. 
■  (3.)  At  8.30  p.m.  (from  the  6  p.m.  reports),  for  the  day  following 
that  of  issue.  These  are  now  supplied  gratis  to  any  news- 
paper or  news  agency  which  may  apply  for  them,  and  send  for 
them  regularly.  A  very  large  number  of  the  most  important 
papers  avail  themselves  of  this  advantage. 

The  forecasts  are  made  for  the  following  districts  :— 


0.  Scotland,  North. 

1.  Scotland,  East, 

2.  England,  N.E. 
8.  England,  East. 

4.  Midland  Counties. 

5.  Enoland,  Sooth 

6.  Scotland,  West  (with  Isle  of  Man). 

7.  England,  N.W.  (with  North  Wales). 

8.  England.  S.W.  (with  South  Wales). 

9.  Ireland,  North. 
10.  Ireland,  South. 


The  descriptions  and  forecasts  are  posted  nt  the  doors  of  the  Meteoro- 
logical Office,  116,  Victoria  Street,  S.W.,on  weekdays,  for  the  inspection 
of  the  public.  Copies,  or  extracts  from  them,  are  communicated  under 
the  conditions  stated  below,  but  no  information  which  is  not  substantially 
included  in  them  can  be  supplied. 

Forecasts  for  Private  Subscribers. — Any  person  can  be  supplied 
with  a  copy  of  the  1 1  a.m.  Forecasts,  onee  on  each  week  day,*  on  payment 
of  a  subscription  of  ten  shillings  per  annum,  in  addition  to  the  cost  of 
transmission  ;  the  charges  will  therefore  be,  by  letter  post,  9*.  per 
quarter,  by  book  post,  Ss.  9d. 

*  Good  Friday  and  Christmas  Day  are  reckoned  as  Sundays, 
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Forecasts  foe  Clubs. — Forecasts,  drawn  up  at  1 1  a.m.,  for  all  the 
districts,  are  supplied  to  Clubs,  for  a  subscription  of  ten  shillings  per 
annum.  These  are  delivered  free,  by  hand,  to  Clubs  situated  in  or 
near  Pall  Mall.  Special  arrangements  can  be  made  for  delivery  at  a 
greater  distance  by  hand  or  by  post. 

Subscribers  for  the  Lithographed  Copy  of  the  Daily 
Report  have  the  11  a.m.  Forecast  incorporated  with  their  Report  on 
each  week  day.     The  subscription  for  the  Report  is — 

For  delivery  try  hand,  where  feasible,  £2  peim  annum  ; 
Do.         by  book  post  £1  „ 

N.B. — Subscriptions  must  be  paid  in  advance,  and  end  at  the  usual 
official  quarter  day.  The  subscription  for  any  part  of  an  official  quarter 
is  charged  as  a  complete  quarter. 

Unless  otherwise  arranged,  all  forecasts  transmitted  by  post  are  sent 

by  book  post,  not  as  letters. 

Inquiries  as  to  the  Weather. 

Inquiries  Personally  or  by  Messenger. — Any  person  applying  at 
the  Meteorological  Office  between  1 1  a.m.  and  8  p.m.  on  week  days, 
and  between  6.30  p.m.  and  8  p.m.  on  Sundays,  can  be  supplied  in 
writing  with  the  latest  information  in  the.  possession  of  the  Office  and 
with  the  latest  forecast  issued  for  any  specified  district,  on  payment  of 
one  shilling  for  each  inquiry. 

Inquiries  by  Letter. — Application  may  be  made  by  letter,  enclosing 
thirteen  pence  in  stamps  if  the  reply  is  to  be  by  post,  and  two  shillings 
in  stamps  if  the  reply  (not  exceeding  twenty  words)  is  to  be  by 
telegraph. 

Inquiries  by  Telegraph. — Any  person  may  obtain  by  telegraph 
from  the  Meteorological  Office  the  latest  information  as  to  the  weather 
in  any  district  of  the  United  Kingdom  by  payment  of  a  fee  of  3*. 
The  telegram  containing  the  inquiry  must  not  exceed  20  words  in 
length,  and  must  be  addressed  to  the 

Meteorological  Office, 

London. 

Application  may  also  be  made  for  similar  information  to  be  sent 
either  by  telegraph  or  post  on  some  future  specified  day. 

Checking  of  Forecasts. 

In  order  to  test  the  accuracy  of  the  forecasts  they  have  been  compared 
carefully  with  the  weather  reported  in  the  various  districts  on  the  days 
to  which  they  referred,  and  the  results  of  this  checking  have  been  already 
given  in  the  Report  (p.  13). 

In  carrying  out  this  comparison  the  portions  of  the  forecasts  which 
referred  to  wind  have  been  carefully  separated  from  those  relating  to 
weather.  The  final  results  of  the  comparison  will  be  found  in 
Appendix  XII.,  p.  76. 

Checking  of  Storm  Warnings. 

The  testing  of  the  warnings  is  conducted  in  the  following  manner : 
The  intelligence  issued  is  compared  with  the  weather  experienced  on 
the  coasts,  as  indicated  by  the  various  self-recording  anemometers,  by 
the  telegraphic  reporters,  and  by  the  several  gentlemen  who  have 
volunteered  to  observe  for  the  Office,  and  whose  names  will  be  found 
in  App.  XV.,  p.  87. 
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In  order  to  render  the  information  in  the  possession  of  the  Office  as  to 
the  weather  experienced  on  our  coasts  still  more  complete,  the  Council 
have,  as  in  preceding  years,  made  application  to  the  various  Light- 
house Boards,  and  have  obtained  from  them  the  original  log-books 
from  some  of  the  most  exposed  lightships  and  lighthouses.  They  would 
here  express  their  cordial  thanks  for  the  co-operation  so  readily  granted 
to  them  by  these  Boards. 

The  result  of  the  checking  for  1883  will  be  found  on  p.  16. 

The  coasts  are  subdivided  into  nine  districts,  as  will  be  seen  in 
the  table.  Two  large  tracts  of  coast  are  entirely  omitted :  The 
west  of  Ireland  from  the  Shannon  to  Malin  Head,  and  the  West  of 
Scotland  from  the  Mull  of  Cantyre  to  Cape  Wrath.  No  warnings  are 
issued  to  any  place  within  the  limits  indicated,  except  to  Gal  way,  and 
the  amount  of  information  as  to  the  weather  received  from  the  omitted 
tracts  of  coast  is,  as  yet,  very  scanty. 

It  should  be  remembered  that  in  analysing  the  reports,  all  observa- 
tions of  the  wind  in  which  the  force  exceeded  7  (a  "  moderate  gale ")  or 
the  velocity  exceeded  40  miles  an  hour,  have  been  quoted  as  instances 
of  the  occurrence  of  a  gale ;  but  it  has  not  been  considered  that  the 
signal  was  hoisted  late  or  was  hauled  down  too  soon,  unless  the  force  of 
9  (a  "  strong  gale  "")  or  the  velocity  of  50  miles  an  hour,  was  reached 
prior  to  the  issue  or  the  order  to  hoist,  or  subsequent  to  the  issue  of  the 
order  to  lower. 

In  the  Summaries  all  cases  in  which  the  signal  has  been  shown  to  be 
late  by  a  single  report  either  of  force  9,  or  of  a  velocity  of  50  miles  an 
hour,  have  been  specially  noted. 
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List  of  Persons,  Places,  &c.  to  which  the  Daily  Weather  Report 

is  supplied,  free  of  cost. 
Newspapers  : 

Knowledge. 

Lloyd's  Shipping  List. 

New  York  Herald. 

Times  (1st  and  2nd  editions,  with  charts). 

For  Exhibition  at  following  Seaports: 


Banff. 

Barrow-in-Furness. 

Belfast. 

Blackpool. 

Bo'ness. 

Boscastle. 

Brighton. 

Briton  Ferry. 

Broughty  Ferry. 

Buckie. 

Budehaven. 

Caernarvon  (2  copies). 

Cork. 

Cowe3. 

Cromer. 

Cullercoats. 

Deptford  Yard. 


Dover. 

Dundee  Harbour-master. 

Exeter  (2  copies). 

Falmouth. 

Glasson  Dock. 

Great  Grimsby  (2  copies). 

Groomsport. 

Hastings. 

Hayle. 

Holyhead. 

Kingstown. 

Lancaster. 

Leith. 

Lowestoft. 

Margate. 

Morecambe. 

Nairn. 
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For  Exhibition  at  following  Seaports— cont. 

Newquay.  Silloth. 

Penarth.  Southport. 

Plymouth. 

„         G.  W.  Docks. 
Port  Dinorwic. 
Porthcawl. 
Queenstown. 
St.  Senneu  Cove. 
Scarboro*. 


Tcignmoutli. 

Ventnor  (2  copies). 

Westcn-  super-Mare. 

Wick. 

Wisbech. 

Yarmouth. 


In  exchange  for  Observations  : 

Aird,  G.  II.,  Seaham. 
Barnstaple  Meteorological  Committee. 
Belli  ngh  am,  J.  G.,  Saffron  Wulden. 
Benn,  T.  G.,  F.R.  Met.  Soc.,  Newton  Reigny. 
Berridge,  W.,  F.R.  Met.  Soc,  Loughborough. 
Cambridge  Observatory. 

Chatham,  The  Instructor  in  Surveying.     (2  copies.) 
Clark,  J.  E.,  York. 

Clouston,  Rev.  C,  LL.D.,  Sandwick,  Orkney. 
Colborne,  H.,  M.R.C.S.,  St.  Leonards -on-Sea. 
Conroy,  J.,  F.R.  Met.  Soc,  Londonderry. 
Cooper,  Col.,  F.R.A.S.,  Markree,  nr.  Sligo. 
Cooper,  W.  F.,  Sheffield. 

Davis,  T.  H.,  F.R.  Met.  Soc,  Peel,  I&le  of  Man. 
Dowson,  E.  T.,  F.R.  Met,  Soc,  Gekleston,  Beccles. 
Durham,  University  Observatory. 
Glenalmond,  Trinity  College. 
Greenwich  Observatory. 
Leicester  Museum. 
Liverpool  Observatory. 
McCormack,  J.,  Aberdeen. 
Mellish,  H.,  F.R.  Met.  Soc,  Worksop. 
Moore,  A.  W.,  F.R.  Met.  Soc,  Isle  of  Man. 
Moore,  F.  W..  Glasnevin,  Dublin. 
Moore,  J.  W.,  M.D.,  F.R.  Met.  Soc,  Dublin. 
Mullins,  Rev.  G.  H.,  F.R.  Met.  Soc,  Uppingham. 
Northumberland,  Duke  of,  Alnwick. 
Ordnance  Survey  Office  (Southampton). 
Pearson,  Rev.  J.,  M.A.,  F.R.A.S.,  Fleetwood. 
Prestwich  Asylum,  near  Manchester. 
Propert,  W.  P.,  LL.D.,  F.R.  Met.  Soc,  St.  David's. 
Radcliffe  Observatory,  Oxford. 
,  Richards,  W.  H.,  Penzance. 
Rosse,  Earl  of,  F.R.S.,  Parsonstown. 
Royal  Indian  C.E.  College,  Cooper's  Hill. 
Rugby  Natural  History  Society. 
St.  Mary's  Collpge,  Oscott. 
Southport,  Fernley  Observatory. 
Stow,  Rev.  F.  W.,  M.A.,  F.R.  Met.   Soc,  Aysgarth, 

Bedale. 
Vibert,  J.  E.,  M.A.,  St.  Aubin's,  Jersey. 
Ward,  Rev.  B.,  Ware. 
Yorkshire  Philosophical  Society. 
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Government  Offices:  9 

Admiralty  :  12  copies. 

Alder  shot,  Garrison  Library. 

Army  Medical  Department. 

Army  Medical  Department,  Woolwich. 

Board  of  Trade  :  3  copies. 

"  Britannia,"  H.M.S.,  Dartmouth. 

Commons,  House  of. 

Devonport  Dockyard  :  2  copies. 

„  Commander-in-Chief. 

„  Captain  of  Steam  Reserve. 

„  Master  Attendant. 

Farnborough  Station,  Staff  Commandant's  Clerk. 
Dublin,  Registrar  General. 
Greenwich,  R.N.  College. 
"Indus,"  H.M.S.,  Devonport. 
Ireland,  Royal  College  of  Science. 
Lords,  House  of. 
Mann,  J.  R.,  Osborne. 
Medical  Department  of  the  Navy. 
"  Nankin,"  H.M.S.,  Milford  Haven. 
Portland,  Senior  Naval  Officer. 
Portsmouth,  Commander-in-Chief. 
„  Dockyard. 

„  R.  N.  College  Observatory. 

Queenstown,  Rear- Admiral. 
Registrar  General. 

„  „         of  Seamen. 

"Resistance,"  H.M.S.,  Rock  Ferry. 
Royal  Military  Academy. 
Sandhurst  Staff  College. 
Science  and  Art  Department :  2  copies. 
Sheerness,  Commander-in-Chief. 

„         Dockyard. 
War  Office,  Adjutant  General,  Horse  Guards. 

„  Commander-in-Chief. 


Societies,  $c: 


Association  of  Underwriters,  Liverpool. 

Do.  Lloyd's.  ! 

British  Museum. 

Buchan,  A.,  F.R.S.E.,  Edinburgh. 
Crossley,  Mrs-  Halifax. 
Griffith,  Rev.  C.  H.,  Strathfield  Turgiss. 
Jackson,  H.  Kains,  London. 

Ley,  Rev.  W.  C,  M.A.,  Lutterworth.  «fc 

Meteorological  Council :  4  copies. 
Miller,  S.  H.,  F.R.A.S.,  Lowestoft. 
Observatories  :  7  copies. 

Richards,  Yice-Adm.,  Sir  G.  H.,  F.R.S.,  London. 
Royal  Society. 

Royal  Meteorological  Society. 
Scottish  Meteorological  Society. 
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Foreign  Places : 


Algiers,  Meteorological  Service. 

Bombay,  Observatory. 

Brussels,  Royal  Observatory. 

Cairo,  Laboratoire  Kh&uvial. 

Calcutta,  Meteorological  Department. 

Chemnitz,  Meteorological  Service  of  Saxony. 

Christiania,  Meteorological  Institute. 

Constantinople,  Imperial  Meteorological  Observatory. 

Copenhagen,  Meteorological  Institute. 

Cracow,  Observatory. 

Florence,  Museum. 

Preeden,  W.  H.  v.,  Bonn. 

Hamburg,  Deutsche  Seewarte. 

Lisbon,  Observatory. 

Madrid,  Royal  Observatory. 

Melbourne,  Observatory. 

Paris,  Central  Meteorological  Bureau. 

„       Meteorological  Observatory,  Montsourit. 

„      Meteorological  Society. 

„      Ministry  of  Marine. 
Rome,  Meteorological  Institute. 
San  Fernando,  Observatory. 
St.  Petersburg,  Central  Physical  Observatory. 
Stockholm,  Meteorological  Institute. 
Tin1  is,  Physical  Observatory. 
Toronto,  Meteorological  Office. 
Upsala,  University  Observatory. 
Utrecht,  Royal  Meteorological  Institute. 
Vienna,  Imperial  Meteorological  Institute. 
Washington,  Smithsonian  Institution. 

United  States  Naval  Observatory, 
Chief  Signal  Officer,  War  Office. 
Zurich,  Central  Meteorological  Institute. 


APPENDIX  X. 

Fishery  Barometers. 

List  of  Places  supplied  with  Fishery  Barometers. 

Shetland  Isles. — Balta  Sound,  Uya  Sound,  Lerwick,  Sandsair, 
Symbister,  Scalloway. 

Orkney  Isles. — Burray.     Kirkwall. 

Scotland,  east  coast. —  Stroma,  Keiss,  Staxigoe,  Wick,  Sarclet, 
Lybster,  Dunbeath,  Portmahomack,  Cromarty,  Avoch,  Nairn,  Burg- 
head,  Portessie,  Port  Knockie,  Portsoy,  Whitehills,  Gardens  town, 
Rosehearty,  Pitullie,  Inverallochy,  Pointlaw,  Port  Erroll,  Findon, 
Portlethen,  Muchals,  Stonehaven,  Arbroath,  Broughty  Ferry,  St. 
Andrews,  Crail,  Cellardyke,  St.  Monance,  Burntisland,  Newhaven. 
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England,  east  coast. — Berwick,  Beadnell,  North  Shields,  South 
Shields,  West  Sunderland,  Hartlepool,  Staithes,  Scarborough,  Filey, 
Flamborough,  Bridlington  Quay,  Withernsea,  Hull,  Lynn  (2),  Wells, 
Gorleston,  Harwich,  Brightlingsea,  Wivenhoe,  Margate,  Deal  (2), 
Kingsdown,  Dover. 

England,  south  coast—  Bognor,  Portsea,  Ryde  and  Ventnor  (2) 
(Isle  of  Wight),  Gorey  (Jersey),  Haslar  Hospital,  Poole,  Weymouth, 
Portland,  Budleigh-Salterton,  Cawsand,  Charlestown,  Mevagissey, 
Gorranhaven,  Devoran,  Portscath,  Penryn,  Durgan,  Forth  allow, 
Falmouth,  Coverack,  Newly n,  Mousehole. 

England,  south-west  coast — St.  Ives,  Hayle,  Padstow,  Port  Isaac, 
Boscastle,  Fremington,  Burnham,  Highbridge,  Weston-super-Mare. 

Wales. — Briton  Ferry,  Swansea,  Angle,  Milford,  Abersoch. 

England,  north-west  coast — Fleetwood,  Morecambe,  Maryport. 

Isle  of  Man. — Douglas,  Port  St.  Mary,  Peel. 

Scotland,  south-west  coast. — Port  Patrick,  Stranraer. 

Ireland,  east  coast  —  Cushendall,  Belfast,  Bangor,  Groom  sport, 
Donaghadee,  Strangford,  Ardglass,  Carlingford,  Greenore,  Dundalk, 
Malahide,  Howth,  Kingstown  (2),  Bray. 

Ireland,  south  coast — Dun  more,  Dungarvan,  Crosshaven,  Kinsale, 
Union  Hall,  Castletownsend,  Baltimore,  Schull,  Crookhaven. 

Ireland,  west  coast — Port  Magee,  Valencia,  Dingle,  Tralee,  Tarbert, 
Kilcredane,  Barna,  Elly  Bay,  Ballyglass,  Bally  castle  (Co.  Mayo), 
Donegal,  Tribane,  Killybegp,  Teelin,  Portnoo,  Burton  Port,  Bunbeg. 

Ireland,  north  coast. — Dunfanaghy,  Rathmullen,  Buncrana,  Green- 
castle,  Portrush,  Portstewart. 

Scotland,  west  coast. — Tarbert,  Campbeltown,  Carradale,  Portree 
(Isle  of  Skye),  Plockton. 

Hebrides,  Stornoway,  Cromore,  Babylc,  Obb,  Ness. 

Summary  of  Stations  supplied- with  Instruments. 

England  and  Wales  -  -  -  -  -     67 

Scotland       -  -  -  -  -  -     54 

Ireland         -  -  -  -  -  -47 

168 
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Telegraphic  Weather  Intelligence. 

The  following  stations  are  supplied  with  telegraphic  information  of 
storms,  free  of  expense,  and  signal  "  cones "  have  been  furnished  to 
most  of  them,  all  further  expenses  attendant  on  the  maintenance  and 
repair  of  the  apparatus  being  borne  locally.     The  stations  are  situated, 
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81  in  England  and  Wales,  38  in  Scotland,  15  in  Ireland,  3  in  the  Isle 
of  Man,  and  3  in  the  Channel  Islands. 


NORTH. 


Scotland. 
East  Coast. 

Lerwick. 
Scalloway. 
Boddam. 
Kirkwall. 
Holborn  Head. 
Wick. 
Inverness. 
Nairn. 
Bnrghead. 
Lossiemouth. 
Buckie. 
Portsoy. 
Banff. 

Fraserburgh. 
Peterhead. 
Aberdeen. 
Stonehaven. 
Montrose. 
Broughty  Perry. 
St.  Andrews. 
Dundee. 
Anstruther. 
Pittenweem. 
'Burntisland. 
Grangemouth, 
Bo'ness. 
Granton. 
Leith. 
Newhaven. 
Fisherrow. 
Dunbar. 
Cove. 


Firth  of  Clyde. 

Glasgow. 

Greenock. 

Rothesay. 

Campbelton. 

Girvan. 

Ballantrae. 


WEST. 


England,  N.W. 

Ramsey. 

Douglas. 

Castletown. 

SUloth. 

Maryport 

Workington. 

Whitehaven. 

Barrow. 

Morecambe. 

Fleetwood. 

Blackpool. 

Lytham. 

Southport. 

Runcorn. 

Liverpool. 


England,  W. 

Port  Penrhyn. 

Holyhead. 

Port  Dinorwic. 

Carnarvon. 
♦Aberystwith. 

Milford. 

Pembrey. 

Swansea. 

Lianelly. 

Briton  Ferry. 

Porthcawl. 

Penarth. 

Cardiff. 

Newport 

Burnham. 
♦Bridgewater. 


Ireland,  E. 

Belfast. 
Donaghadee. 
Howth. 
Kingstown. 


Ireland,  S.and  W. 

New  Ross. 

Dun  more  East. 

Dungarvan. 

Youghal. 

Queenstown. 

Passage. 

Cork. 

Rinsale. 

Tralee. 

Limerick. 

Gal  way. 


SOUTH. 


England,  S.W. 

Bfracombe. 

Barnstaple. 

Boscastle. 

Port  Isaac. 

Newquay. 

Hayle. 

St.  Sennen. 

St.  Just. 

ScUly. 

Penzance. 

Falmouth. 

Pendennis. 

Mevagissey. 

Plymouth. 

Teignmouth. 

Exmouth. 


EAST. 


England,  S. 

Guernsey. 

St.  Heller's,  Jersey. 

Gorey,  Jersey. 

Weymouth. 

Poole. 

Cowes. 

Ryde. 

Portsmouth. 

Littlehamptoo. 

Brighton. 

Newhaven. 

Hastings. 

Rye. 

Dover. 

Margate. 


England,  E. 

Eyemouth. 
Berwick-on- 

Tweed. 
Tynemouth. 
S.  Shields. 
Sunderland. 
Middlesborough . 
Redcar. 
Whitby. 
Filey. 

Bridlington  Quay. 
Hull. 
Goole. 
Grimsby. 
Boston. 
Sutton  Bridge. 
Lynn. 

Sneringham. 
Cromer. 


England,  S.E. 

Yarmouth. 

Southwold* 

Ipswich. 

Harwich. 

Chatham. 

Sheerness. 

Faversham^ 


*  Telegrams  (only)  exhibited. 
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76  Report  of  the  Meteorological  Council. 

Circular  No.  717. 

Telegraphic  Weather  Intelligence. 

Board  of  Trade,  February  14th,  1874. 
The  Board  of  Trade  have  been  informed  by  the  Meteorological  Com- 
mittee that  they  are  now  prepared  to  re-introduce  the  use  of  Admiral 
FitzRoy's  signals  (cones  and  dram)  with  slightly  modified  significations, 
and  that  the  change  will  take  effect  on  and  after  15th  March  1874. 

The  signals  to  be  used  will  consist  of: — 

1°.  Cone,  point  downwards  for  Southerly  gales ;  S.E.  round  by 

S.  to  N.W. 
2°.  Cone,  point  upwards  for  Northerly  gales  ;  N.W.  round  by  N. 

to  S.E. 
3°.  Drum,  with  cone,  to  indicate  the  probable  approach  of  a  very 

heavy  gale  from  the  direction  indicated  by  the  cone.* 

The  drum  will  not  be  used  without  the  cone. 

The  signals  are  to  be  kept  hoisted  during  the  daylight  only,  until 
48  hours  have  elapsed  from  the  time  the  telegram  was  despatched,  unless 
countermanded.  At  night,  lanterns  may  be  used  wherever  the  local 
authorities  deem  it  desirable  to  do  so,  as  pointed  out  in  the  explanatory 
pamphletf  sent  herewith,  copies  of  which  are  supplied  for  gratuitous 
distribution. 

It  will  be  seen  from  the  pamphlet  in  question  that  the  meaning  of  the 
signals  is  that  an  atmospherical  disturbance  exists  (which  will  be 
explained  in  the  telegram),  and  will  probably,  but  not  necessarily, 
cause  a  gale  at  the  place  warned,y>om  the  direction  indicated  by  the 
signal. 

The  Meteorological  Office  will  supply  the  canvas  shapes  and  lanterns 
to  such  places  as  require  them,  on  loan,  but  in  all  cases  the  local  autho- 
rities must  undertake  the  charges  incidental  to  the  hoisting  of  the 
signal,  such  as  flagstaff  and  gear,  oil,  &c,  and  also  to  the  keeping  of  the 
apparatus  in  repair,  painting,  &c,  as  directed  by  the  Circular  No.  278, 
dated  30th  November  1867. 

Thomas  Gray. 


APPENDIX  XII. 

Report  on  the  Comparison  op  the  Forecasts  with  the  Weather 
subsequently  experienoed,  for  the  12  Months,  April  1883  to 
March  1884. 

The  letters  used  have  the  following  signification : — 


C  =  partial  failure. 
d  =  total  failure. 


a  =  complete  success. 

"b  =  partial  (more  than  half)  success. 

The  checking  has  been  conducted  on  the  same  system  as  that  em- 
ployed in  previous  years,  i.  e.,  each  forecast  has  been  considered 
under  the  separate  headings  of  "  Wind  "  and  "  Weather,"  but  the 
results  of  the  8  p.m.  Forecasts  only  are  here  published. 

The  first  column  gives  the  percentage  of  success  in  M  Wind,"  the 
second  in  "  Weather,"  and  the  third  the  average  of  the  two. 

The  Summary  for  the  whole  year  is  given  at  page  13. 

*  The  "  drum  "  is  not  in  use  at  present. 

f  The  "explanatory  pamphlet"  referred  to  is  a  circular  entitled  " Telegraphic 
Weather' Intelligence  "  printed  in  large  type  on  four  pages,  so  as  to  be  posted  up  on  a 
board. 
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April  1888. 

Mat  1888. 

JUNE  1883. 

Districts. 

Percentages. 

Percentages. 

Percentages. 

1 

J 
I 

> 
< 

a+b. 

•** 

• 

03 

i 

i 
a+b. 

a 

i 

< 

a+b. 

Scotland,  N.        a 

to 

»f                                d 

58 

87 

7 

8 

60 

17 

7 

16 

57 

27 

7 

9 

84 

55 

85 

10 

0 

58 
19 
13 
10 

57 

27 

11 

5 

84 

48 

50 
7 
0 

50 

40 

7 

3 

47 

45 

7 

1 

92 

8COTLA1TD,  E.            a 

to 

e 
d 

68 

27 

0 

10 

57 

87 

8 

8 

60 

32 

2 

6 

92 

61 

29 

7 

3 

52 
18 
16 
19 

57 
21 
11 
11 

78 

57 

87 

8 

8 

50 

80 

3 

17 

64 

83 

3 

10 

87 

Evglaxd,  N.E.     a 

n                           to 

s 

47 

88 

17 

8 

50 
28 

27 
0 

49 
28 

22 
1 

77 

63 

23 

0 

9 

53 

26 

6 

16 

60 

25 

3 

12 

.85 

48 

46 

7 

0 

57 

23 

7 

13 

53 

34 
7 
6 

87 

BlTGLAITD,  E.            a 

to 
c 

d 

57 

27 

8 

18 

50 

88 

7 

10 

54 

80 

5 

11 

84 

49 

42 

3 

6 

39 

82 

26 

3 

44 

37 
15 

4 

81 

55 

38 

7 

0 

37 
40 
10 
13 

46 

39 

9 

6 

86 

Midlajtd  Cos.      a 

to 
c 
a 

53 

27 

7 

IS 

43 

27 

27 

3 

48 
27 
17 

8 

75 

58 

32 

3 

7 

42 

32 
16 
10 

60 

32 
10 

8 

82 

48 

35 

17 

0 

50 
20 
17 
13 

49 

28 

17 

6 

77 

England,  8.         a 

to 
o 

d 

43 

27 

7 

23 

50 

40 

7 

3 

47 

33 

7 

13 

80 

58 

36 

3 

3 

45 

39 

6 

10 

62 

87 

5 

6 

89 

52 

34 

14 

0 

44 

33 
10 
13 

48 

34 

12 

6 

82 

Scotland,  W.        a 

to 
o 
d 

27 
47 
13 
13 

44 

33 
10 
IS 

36 
40 
11 
13 

76 

52 

42 

3 

3 

45 

26 
19 
10 

49 
34 

11 
6 

83 

40 

40 

17 

3 

57 

87 

3 

3 

49 

38 

10 

3 

87 

EUGLA*  D,  N.W.     a 

to 

c 
d 

37 

47 

3 

13 

60 

80 

3 

7 

49 

38 

3 

10 

87 

52 

35 

10 

3 

45 

19 
23 
13 

49 
27 
16 

8 

76 

i 

i 

53 

87 

10 

0 

50 
24 
18 
13 

52 

SO 

12 

6 

82 

Ehglutd,  B.W.     a 

to 

o 
d 

30    j    54 

40    '    40 
20          8 
10    1      3 

1 

42 

40 

12 

6 

82 

58 

82 

7 

3 

42 
39 

10 
9 

50 

36 

8 

6 

1 
86 

45 

41 

7 

7 

47 
23 
13 
17 

46 
32 
10 
12 

73 

Ireland,  N.          a 

to 
c 
d 

30 
44 

13 
13 

60 

17 

7 

16 

45 
31 
10 
14 

.  76 

55 

26 

6 

13 

49 

15 

6 

0 

52 

36 

6 

6 

88    ■ 

48 

38 

4 

10 

60 

24 

13 

3 

54 

31 

9 

6 

86 

Ibblahd,  8.          a 

to 

0 

d 

44 
33 
10 
13 

57 

28 

3 

17 

51 

28 

6 

15 

79 

58 

26 

3 

13 

45 

42 

7 

6 

52 

34 

5 

9 

86 

• 

62 

21 

10 

7 

37 
40 
13 
10 

60 
30 
12 

8 

80 

SUHKABT. 


British  Islbs 


it 

M 
•f 


49 

57 

47 

52 

50 

49 

50 

32 
9 

81 

32 
5 

30 
13 

81 
9 

83 

33 
9 

30 
10 

34 
9 

84 

10 

6 

10 

8 

3 

11 

7 

o2 
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Report  of  the  Meteorological  Council. 


July  1883. 

August  1883. 

Sbptbmbbb  1883. 

DlfiTBICTS. 

Percentages. 

Percentages. 

Percentage*. 

1 

■ 

< 

a+b. 

i 
1 

■ 

e 

• 

u 
«> 

.a 

.     1 

! 

< 

a+b. 

• 

s 

■ 

9 

■*» 

i 

t 

< 

a+b. 

SCOTLAND,  N.          a 

b 

d 

68 

26 

6 

10 

42 
46 

7 
6 

60 

36 

6 

8 

86 

26 

52 

19 

3 

42 

89 

13 

6 

34 

46 

16 

4 

80 

63 

13 

7 

17 

40 
34 
IS 
13 

62 
28 
10 
16 

75 

Scotland,  E.        a 

b 
0 

d 

48 

42 

6 

S 

61 

13 

20 

6 

65    \ 
28    1    oq 

4  1 

82 

45 

16 

7 

52 

29 

6 

13 

42 
87 
11 
10 

79 

57 

23 

7 

13 

87 

43 

7 

13 

47 
88 

7 
13 

80 

England,  N.E.      a 

b 
c 

d 

78 

19 

3 

0 

48 
26 
16 
10 

63 

23 
9 
5 

86 

55 

35 

7 

3 

39 

36 

6 

19 

47 

36 

6 

11 

83 

47 

33 

7 

13 

40 
40 
10 
10 

44 

86 

9 

11 

80 

England,  E.         a 

b 

90 

10 

0 

0 

89 

46 

16 

0 

65 

27 

8 

0 

92 

52 

!   39 

:    6 

3 

42 

39 

6 

13 

47 

8? 

6 

8 

86 

43 

40 

7 

10 

37 
40 
18 
10 

40 
40 
10 
10 

80 

Midland  Cos.       a 

b 

a 

71 

26 

0 

3 

48 

39 

10 

3 

60 

32 

5 

3 

92 

52 

42 

0 

6 

29 
42 
19 
10 

41 

42 

9 

8 

83 

50 
83 

10 

7 

S3 

47 
10 
10 

42 

40 

10 

8 

82 

England,  8.         a 

b 

»                d 

87 

13 

0 

0 

65 

26 

16 

3 

71 

20 

8 

1 

91 

62 

82 

3 

3 

46 
32 
10 
13 

54 

82 

6 

8 

86 

47 
30 
10 
13 

33 
64 
10 

8 

40 

42 

10 

8 

82 

Scotland,  W.       a 

b 

t,                 d 

68 

32 

3 

7 

35 
29 
10 
26 

4/ 

»J     77 

16 

45 
35 
10 
10 

46 

36 

13 

6 

45 
36 
11 

8 

81 

33 
30 
17 
20 

47 

87 

3 

80 

40 
84 
10 
16 

74 

England,  N.W.    a 

b 

n                            d 

65 

32 

10 

3 

23 

48 
16 
13 

39 
40 
13 

8 

79 

52 

32 

13 

3 

52 

29 

18 

6 

52 
31 
13 

4 

83 

40 

40 

7 

13 

47 
27 
10 
16 

44 

S3 

9 

14 

77 

England,  S.W.     a 

b 
c 
d 

78 

16 

3 

3 

52 

45 

3 

0 

65 

31 

3 

1 

96 

55 

29 

3 

13 

48 
20 
19 
13 

52 
24 
11 
13 

76 

35 
34 
14 

17 

36 

45 

17 

3 

36 
40 
15 
10 

75 

Ikeland,  N.         a 

b 

d 

42 
39 

10 
9 

42 
29 
16 
13 

42 
34 
13 
11 

76 

55 

23 

6 

16 

65 

29 

10 

6 

55 

26 

8 

11 

81 

57 

27 

3 

13 

59 
21 
10 
10 

68 

24 

7 

11 

82 

Ibbland,  B.          a 

b 

d 
d 

68 

23 

6 

13 

36 

52 

10 

3 

47 
37 

8 
8 

84 

26 

52 

16 

6 

39 

39 

9 

13 

83 
46 

18 
9 

78 

52 
21 
10 
17 

39 

26 
18 
18 

46 
23 
14 
17 

60 

Summary. 


Bbitish  Ibleb 

»» 
•» 


b 

o 

d 


66 
26 

4 
5 


44 

86 
13 

7 


56 
81 

8 
6 


86 


46 

38 

9 

7 


44 

84 

11 
11 


46 

36 

10 

9 


81 


48 

29 

9 

14 


41 
87 
11 
11 


46 
83 
10 

12 


78 
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i 
OCTOBBR  1883. 

November  1883. 

December  1883. 

Districts. 

i 

Percentage. 

Percentage. 

Percentages. 

• 

a 

• 

< 

a+b. 

I 

• 

a 

• 

1 

• 

< 

a+b. 

■ 

oS 

• 

< 

a+b. 

Scotland,  N.      a 

b 
o 
d 

86 

16 

6 

42 

89 

6 

13 

42 

38 

11 

9 

80 

44 

30 
13 
18 

67 

20 

13 

0 

56 

25 

13 

6 

81 

87 
40 
13 
10 

70 

17 

8 

10 

54 

28 

8 

10 

82 

Scotland,  B.       a 

b 

n                     e 
d 

48 

35 

16 

0 

49 

42 
6 
3 

49 

39 

11 

1 

88 

44 

33 
10 
13 

57 
20 
13 
10 

51 
26 
12 
11 

77 

43 
38 

17 

7 

54 

23 

7 

16 

49 
28 
12 
11 

77 

England,  ttJB.    a 

b 
e 
d 

49 

29 

19 

8 

45 
32 

16 
7 

47 

31 

17 

5 

78 

60 

24 

3 

13 

40 

40 

17 

3 

50 

32 

10 

8 

82 

54 

23 

20 

3 

37 
40 
13 
10 

46 

81 

17 

6 

77 

England,  E.        a      65 
„                      b       29 

O         6 

do 

1 

48 

42 

3 

7 

57 

35 

ft 

3 

92 

64 

23 

10 

3 

10 
40 
13 

7 

52 

31 

12 

5 

83 

43 

40 

10 

7 

50 
20 
23 

7 

47 

30 

16 

7 

77 

Midland  Cos.     a 

b 
e 
d 

58 

36 

3 

3 

58 

26 

6 

10 

58 

31 

5 

6 

89 

50 

87 

7 

6 

50 

33 

10 

7 

50 
27 
13 
10 

50 

32 

10 

8 

82 

50 
33 
10 

7 

60 
20 
10 
10 

55 

27 

10 

8 

82 

England,  8.        a 

b 

M               c 

d 

71 

26 

3 

0 

65 

23 

9 

3 

68 

25 

6 

1 

93 

57 
23 

10 
10 

51 

28 

10 

8 

82 

53 

87 

7 

3 

47 
27 
13 
13 

50 
32 
10 

8 

82 

Scotland,  "W.      a 

b 

••                d 

29 
26 
29 
16 

42 

49 
3 
6 

36 
37 
16 
11 

73 

40 

87 

17 

6 

47 

33 

7 

13 

44 

35 

12 
9 

79 

17 
40 
27 
16 

67 

27 

10 

6 

87 
34 
18 
11 

71 

England,  N.W.  a 

b 

»               o 

d 

29 
35 
26 
10 

36 

45 

13 

6 

83 
40 
19 

8 

3 

23 

57 

13 

7 

51 

33 

IS 

0 

39 

45 

IS 

3 

84 

31 
83 
20 
13 

53 
20 
10 
17 

44 
26 
15 
15 

70 

England,  S.W.   a 

b 
c 
d 

42 

26 

26 

6 

45 

45 

7 

3 

44 

35 
17 

4 

79 

50 

37 

10 

3 

53 
27 
13 

7 

52 

32 

11 

5 

84 

47 

33 

17 

3 

47 
30 
10 
13 

47 

32 
18 

8- 

79 

Ireland,  N.        a 

b 

»               d 

32 
39 
19 
10 

45 

35 
10 
10 

39 
87 
14 
10 

76 

44 

33 
13 
10 

54 

S3 

IS 

0 

49 

33 

13 

5 

82 

40 
33 
10 
17 

67 

13 

17 

3 

54 

23 
13 
10 

77 

Ireland,  S.         a 

b 

m                        d 

43 
26 
lu 
19 

42 

42 

18 

3 

44 
84 

11 
11 

78 

40 
30 
17 
13 

57 

27 

10 

6 

49 

28 

14 

9 

77 

83 

87 
13 
17 

53 

87 

7 

8 

43 
87 
10 
10 

80 

Summary. 


British  Isles     a 

b 

:        S 


46 

81 

16 

7 


47 

38 

8 

7 


47 

34 

12 

7 


81 


46 
34 

1) 
9 


53 

29 

12 

6 


80 
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Januaby  1884. 

FEBRUARY  1884. 

Mabch  1884. 

DI8TRICTS. 

Percentages. 

Percentages. 

Percentages. 

• 

c 

i 

Xi 

8 

r 

> 

a+b. 

• 

•0 

B 
PC 

• 

u 
XI 

1 

* 

> 
< 

a+b. 

• 

P 

% 

9 

* 

> 
< 

a+b. 

Scotland,  N.        a 

b 
0 

21 
42 
25 

12 

46 
42 

4 
8 

34 

42 
14 

10 

76 

39 

36 

21 

4 

48 
83 
15 

4 

44 

34 

18 

4 

1 

i 

78    | 

1 

1 

48 

39 

13 

0 

65 

28 

3 

9 

57 
81 

8 

4 

88 

Scotland,  E.         a 

b 
0 
d 

38 
25 
16 
21 

33 
25 
16 
21 

38 
25 
16 
21 

63    ' 

1 

88 
31 

23 
3 

86 

46 

7 

11 

87 

39 

17 

7 

76    , 

1 

68 

26 

6 

0 

55 

32 

10 

3 

58 

26 

13 

8 

68 

26 

10 

1 

89 

England,  N.E.     a 

b 
0 
d 

43 
82 
14 
11 

47 

32 

U 

7 

45 

32 

14 

9 

77 

48 
24 
17 
11 

42 

84 

7 

17 

45 
29 
12 
14 

1 

7t 

43 

87 

3 

17 

49 

35 

6 

10 

84 

England,  E.         a 

b 
0 
d 

46 

43 

7 

4 

40 
29 
14 
11 

46 
36 
11 

7 

1 

82    , 

1 

92 

24 
45 
21 
10 

38 

41 

14 

7 

81 
43 

18 
8 

50 

87 

3 

10 

40 

48 

10 

7 

45 

40 

7 

8 

85 

3Iidland  Cos.       a 

b 
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d 

36 

64 
7 
3 

57 
36 

4 
3 

47 

45 

5 

3 

42 

31 

24 

3 

81 

45 

3 

21 

87 

88 
13 

12 

75 

60 

28 

7 

10 

87 

40 

17 

6 

49 

81 

12 

8 

77 

England,  S.         a 

b 
c 
d 

61 
32 

0 

7 

54 

32 

7 
7 

58 

32 

8 

7 

90 

38 
88 
17 

7 

38 
41 
14 

7 

38 

40 

15 

7 

78 

68 

23 

10 

9 

40 

87 

20 

3 

49 

80 

15 

6 

79 

Scotland,  W.       a 

b 
c 
d 

21 
42 
21 
16 

50 

29 

17 

4 

86 
35 
19 
10 

71 

25 

32 

36 

7 

86 
86 
18 
10 

31 
34 

27 
8 

65 

42 
42 

10 
6 

54 
23 
10 
13 

48 

83 

10 

9 

81 
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2 

d 

26 
44 
15 
15 

30 
62 
11 

7 
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48 
13 
11 

76 
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1 

36 
41 
15 

8 

77 

57 

30 

10 

3 

1 

53 
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17 
10 

55 

25 

14 

6 

80 

England,  S.W.     a 

b 
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32 

50 

11 

7 

36 

50 

3 

11 

34 

50 

7 

9 

84 

48 

31 

14 

7 
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7 

48 
30 
15 

7 

78 

54 

40 

3 

3 

62 

27 

14 

7 

53 

34 

8 

6 

87 
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b 

a 

64 
14 
11 
11 

64 

S6 
7 
3 

59 
25 

9 
7 

84 

55 
85 

!      3 
7 

68 

11 

7 

14 

62 

23 

5 

10 

85 

50 
82 
11 

7 

57 

82 

11 

0 

54 

32 

11 

8 

85 
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b 

43 

28 
18 
11 

50 

36 

7 

7 

47 

32 

12 

9 

79 

45 
81 
10 
14 

61 

21 
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53 

26 

7 

14 

1 
79    I 

1 

50 

25 

7 

18 

57 

82 

7 

4 

64 

28 

7 

11 

82 
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APPENDIX  XIII. 

List  of  Stations  from  which  Daily  Synchronous   Observations 
(at  Oh.  8m.  p.m.  G.  M.  T.)  have  been  reeeived  in  1883. 


Stations. 

Observers. 

Remarks. 

England  and  Wales. 

Bolton     - 

Rev.  T.  Mackereth, 
F.R.A.S. 

-— 

Bradford 

J.  McLandsborough, 
F.R.A.S.,  F.R.  Met.  Soc. 

™- 

Cardington 

J.  McLaren,  F.R.  Met.  Soc. 

— 

Chatham,  School  of  Mili- 

G. A.  Pickles,  L.-Corp., 

— 

tary  Engineering. 

R.E. 

Falmouth  Observatory    - 

The  Staff. 

— 

Greenwich  Observatory  - 

The  Staff,  for  the  Astrono- 
mer Royal. 

^ 

Guernsey 

A.Collenette,F.R.  Met.  Soc. 

— 

Kew  Observatory 

The  Staff. 

— 

Leicester  (Museum) 

J.  0.  Smith. 

— 

Liverpool       Observatory 

J.  Hartnup,  Jun. 

— 

(Bidston). 

Oscott  (St.  Mary's  Col.) 

Rev.  J.  W.  Browne. 

— 

Oxford,  Radcliffe  Obs.    - 

The  Staff. 

— 

Plymouth 

J.      Merrifield,      LL.D., 
F.R.A.S. 

— 

Sheffield  ... 

W.  F.  Cooper. 

_».. 

Sffloth     - 

Rev.    F.   Redford,  M.A., 
F.R.S.E. 

— 

Stonyhurst  Observatory  - 

The  Staff. 

-~ 

Strathfield  Turgiss 

Rev.  C.  H.  Griffith,  M. A., 
F.R.  Met.  Soc. 

mmm 

Truro  (Royal  Institution) 

W.  Newcombe. 

— 

Scotland. 

Aberdeen  Observatory    - 

The  Staff. 

_ 

Glasgow  Observatory 

The  Staff. 

— _ 

Orkneys          (Sandwick 

Rev.  C.  Clou b ton,  LL.D. 

— 

Manse). 

Ireland. 

Armagh  Observatory 

Dr.  J.  L.  E.  Dreyer. 

... 

Galway,  Queen's  College 

M.  J.  O'Donoghue. 

— 

Valencia  Observatory 

The  Staff. 



Briti 

sh  Colonies,  Possessions,  &c. 

Barbados,  W.  I.  - 

Surgeon-Maj.  in  charge. 

__ 

Gibraltar 

Surgeon  Gen.  in  charge. 

— 

Malta      ... 

A.  King.     . 



Nassau  (Bahamas) 

C.  L.  Dunscombe. 

,_- 

Natal       ... 

Surgeon-Maj.  in  charge. 

— 

Scutari,  British  Cemetery 

Serg.  W.  H.  Lyne,  R.E. 

— 

Sierra  Leone 

Surgeon-Maj.  in  charge. 



• 

Summary. 

England  ani 

i  Wales 

18 

Scotland  - 

. 

S 

Ireland    • 

3 

Colonies  an 

d  British  Pos- 

sessions 

Total 

7 

31 
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APPENDIX  XIV. 

Methods  followed  in  dealing  with   Meteobo logical   Returns 
from  Land  Stations  in  the  United  Kingdom. 

These  stations  are  of  live  classes,  as  stated  on  page  19. 


Returns  from 
observatories. 


Examination  of 
returns. 


Results  of 
examination  and 
report  to 
Council. 


Chart  plates. 


General  super- 
vision of 
observatory 
trork. 


Harmonic 
Analyser. 


I. — Observatories  continuously  observing  all  the  Meteorological  Elements. 

Hourly  measurements  of  the  curves  obtained  from  the  self-recording 
instruments  at  the  observatories  of  the  Office  are  made  by  the 
observers  at  each  station,  on  printed  forms  supplied  for  the  purpose, 
which,  together  with  the  curves,  are  forwarded  to  the  Office  weekly. 
They  comprise  measurements  of  the  barograms,  of  the  dry  and  wet-bulb 
thermograms,  of  the  anemograms,  and  of  Beckley's  rain-gauge  curves. 

The  measurements  are  subjected  to  a  careful  examination  in  order  to 
ensure  as  far  as  possible  their  accuracy,  and  the  regulations  which  have 
been  adopted  to  secure  this  end  will  be  found  fully  detailed  in  the 
Report  of  the  Office  for  1 868.  They  comprise  rules  for  the  guidance  of 
observers,  as  well  as  of  the  assistants  charged  with  the  examination  of 
the  work  at  the  Office.  Attention  need  be  called  here  to  only  two  of 
these  rules,  viz. :  (a)  the  use  of  subsidiary  sheets  on  which  are  entered 
the  results  of  a  second  set  of  measurements  of  the  curves,  made  after, 
and  quite  independently  of,  the  first  set  and  with  a  different  scale,  the 
two  sets  of  measures  being  afterwards  compared  together,  and  any 
differences  found  inquired  into  and  set  right ;  and  (b)  the  re-measure- 
ments of  the  curve  made  by  the  assistants  at  the  Meteorological  Office, 
and  which  always  amount  to  40,  and  in  doubtful  cases  to  many  more,  per 
month  for  each  element.  The  attention  of  the  observers  is  always 
drawn  to  such  errors  as  may  be  detected,  and  to  any  failures  in  the 
continuity  of  the  curves  arising  from  failure  of  the  light,  stoppage  of  the 
clock,  defective  photography,  faulty  action  of  the  wet-bulb  thermometer, 
Ac. ;  a  report  containirg  the  results  of  the  examination  of  each 
Observatory  being  also  submitted  to  the  Council  each  month  and 
printed  in  their  minutes.  The  curves  and  tabulations  are  eventually 
bound  and  stored  in  the  Office. 

In  the  more  recent  numbers  of  the  Quarterly  Weather  Report  (for 
1876)  plates  of  charts  are  issued  showing  the  conditions  of  baro- 
metrical pressure  and  wind  for  Western  Europe  for  8  a.m.  and  6  p.m. 
each  day,  each  plate  containing  36  charts. 

In  connexion  with  this  work  should  be  mentioned  the  general  watch 
which  has  to  be  kept  over  the  working  of  the  observatories  and  of  the 
instruments,  not  only  to  secure  uniformity  amongst  them  and  observance 
of  rules,  but  also  to  guard  against  small  changes  which  are  liable  to 
occur  at  certain  times,  especially  with  the  thermographs,  and  which  may 
affect  the  scale-values  of  the  instrument  or  the  datum  lines  used  for  the 
tabulation  of  the  curves.  About  twice  a  year  this  work  calls  for  special 
examination,  entailing  some  considerable  time  and  occasionally  the 
engraving  of  new  scales  for  measuring  the  curves. 

The  photographic  curves  are  also  used  in  the  harmonic  analyser ;  they 
require  little  or  no  preparation  for  this  purpose  beyond  that  necessary 
for  their  reduction  for  the  Quarterly  Weather  Report. 
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Method   of   dealing  with  the    Numerical   Results  from   the 

Self-recording  Observatories. 

In  dealing  with  the  tabulations  the  first  step  is  to  go  over  the  sheets  interpolations. 
and  fill  up  by  interpolation,  wherever  possible,  any  gaps  or  breaks  in  the 
continuity  of  the  record. 

The  record  having  been  made  as  complete  as  possible,  the  daily,  five-  Means. 
daily,  and  monthly  means  of  the  barometer  and  of  the  dry-bulb  and  wet- 
bulb  thermometers  are  obtained  by  addition. 

The  hourly  vapour  tension  is  then  computed  by  an  expansion  of  Vapour  tension. 
Glaisher's    Hygrometrical    Tables,  prepared    in    the  Office,  and    the 
work  independently  checked. 

A  copy  is  next  prepared  of  the  above-mentioned  hourly  measurements  Hourly  Readings. 
of  the  barometer,  dry-bulb  and  wet-bulb  thermometers,  wind  and  rain 
curves,  and  of  the  computed  values  of  vapour  tension.  To  these  are 
added  the  daily  means  of  the  three  first-mentioned  elements,  and  the 
extremes  and  daily  range  of  pressure  and  temperature,  and  the  whole 
series  is  printed  and  published  under  the  title  of  "  Hourly  Readings 
"  from  the  Self-recording  Instruments  at  the  Seven  Observatories 
■"  uuder  the  Meteorological  Office." 

To  ensure  accuracy  the  sheets  are  read  over  in  proof  with  the 
originals.  The  interpolated  readings  are  printed  in  italic  type,  but 
no  distinguishing  mark  is  affixed  to  the  means  which  are  partly  based 
on  them.  When  the  gap  in  the  record  is  too  long  to  be  dealt  with  by 
an  interpolation  of  the  missing  hourly  readings,  the  mean  for  the  day 
is  obtained  by  an  interpolation  from  the  adjacent  daily  means,  and  the 
result  thus  obtained  is  printed  as  an  approximation. 

The  five-daily,  monthly,  and  annual  means,  together  with  the  absolute  Tables  for  the 
•extremes  of  pressure  and  temperature  for  each  month,  have  hitherto  been  ^etth^Report. 
published  as  an  appendix  to  the  Quarterly  Weather  Report,  but  in 
future,  beginning  with  the  volume  for  1881,  these  values  will  be  printed 
at  the  end  of  the  "  Hourly  Readings."     As  before  the  tables  will  be 
repeated  in  French  measures. 

The  gale  tables  printed  in  the  text  of  the  Quarterly  Weather  Report  Gale  tables, 
and  of  its  successor,  the  Monthly  Weather  Report,  which  show  the 
extent,  duration,  and  degree  of  severity  of  all  the  stronger  gales,  are 
prepared  from  the  tabulations  of  the  ancmograms  received  from  the 
self-recording  observatories,  together  with  those  received  from  the 
six  extra  anemographic  stations. 

II. — Anemographic  Stations  at  which  the  Wind  is  recorded 

continuously. 

The  anemograms  received  from  the  six  stations  enumerated  on  page  87 
are  regularly  examined  and  tabulated  in  the  Office,  and  the  sheets  bound 
up  in  volumes.  Besides  special  inquiries  on  legal  and  other  points  that 
from  time  to  time  arise,  and  in  which  these  documents  are  of  the  highest 
importance,  the  tabulations  are  always  employed  in  the  preparation  of 
tne  chronicle  and  gale  tables  for  the  Quarterly  Weather  Report.  They 
-are  also  regularly  used  in  the  checking  of  the  storm  warnings  issued  by 
the  Office. 

III. — Method  followed  with  regard  to  the  Returns  from  Land 

Stations  of  the  Second  Order. 

Ever  since  the  year  1866  returns  of  more  or  less  completeness  have  Origin  and 
heen  received  from  land  stations  in  the  United  Kingdom.     In  that  year  iysfany 
there  was  only  one  station,  but  by  1871  the  number  had  increased  to 
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Publication  on 
Form  A. 


Additions  to  the 
list  for  publi- 
cation. 


Examination 
the  returns. 


Doubtful 
readings. 


15,  and  five  years  later  to  49,  including  14  stations  belonging  to  the 
Meteorological  Society  (London),  copies  of  the  returns  from  which 
were  sent  to  the  Office  under  a  special  arrangement  with  the  Society. 

At  the  end  of  the  present  year  the  total  number  of  stations  is  74, 
including  15  belonging  to  the  Royal  Meteorological  Society  and  5 
belonging  to  the  Scottish  Meteorological  Society. 

This  number  is  exclusive  of  the  self-recording  observatories,  and  of 
the  anemographic  stations,  but  it  iucludes  several  from  which  only  very 
scanty  information  is  received. 

The  stations  are  distributed  as  follows  :  42  in  England,  4  in  Wales, 
12  in  Scotland,  and  16  in.  Ireland. 

The  returns  are  received  at  the  Office  monthly,  and  are  duly  entered 
and  stored. 

The  publication  of  the  returns  is  carried  out  in  the  following  way : 
For  a  certain  number  of  stations  the  observations  of  pressure,  tempera- 
ture, wind,  cloud  amount,  and  weather  at  9  a.m.  and  9  p.m.  each  day, 
together  with  the  computed  vapour  tension  and  relative  humidity  at 
those  hours,  and  the  daily  maxima  and  minima  of  temperature,  and  daily 
rainfall,  are  published  in  extenso  on  the  Form,  A.,  proposed  by  the  Per- 
manent Committee  of  the  First  International  Meteorological  Congress  at 
Vienna  in  1874,  and  adopted  for  international  use  by  the  Second  Inter- 
national Meteorological  Congress  at  Rome  in  1 879. 

The  Permanent  Committee  assigned  an  inferior  limit  to  the  number  of 
stations  from  which  returns  should  be  published  in  extenso,  varying  f rom 
two  for  Belgium  to  100  for  Russia  in  Asia,  the  number  in  the  case  of 
the  United  Kingdom  being  15.  In  1875,  when  the  systematic  publication 
of  returns  from  Stations  of  the  Second  Order  began,  only  nine  British 
stations  were  available,  but  this  number  has  steadily  grown,  until  for  1880 
returns  from  33  stations  are  actually  published  on  the  A.  Form,  and 
the  list  could  be  at  once  increased,  if  thought  desirable. 

Care  is  taken  in  adding  to  the  list  for  publication  to  see,  first,  that  the 
station  is  satisfactory  as  regards  its  instruments,  their  exposure,  &c. ; 
secondly,  that  the  returns  bear  internal  evidence  of  accuracy  and  care  in 
their  preparation;  and  thirdly,  that  the  district  represented  by  the 
station  is  one  for  which  information  is  needed. 

All  the  returns  selected  for  publication  on  Form  A.  are  carefully 
examined  and  compared  before  being  copied  for  the  printer.  The 
reduction  of  all  the  barometer  readings  to  32°  Faht.  at  mean  sea  level  is 
checked,  and  the  corrected  readings  are  then  compared  with  the  isobars 
on  the  Daily  Weather  Charts  and  readings  at  neighbouring  stations 
for  the  day,  allowance  being  made  for  any  difference  in  time  and  the 
corresponding  change  in  barometric  pressure. 

The  correction  of  the  readings  of  the  dry-bulb  and  damp-bulb  thermo- 
meters is  checked,  and  the  maxima  and  minima  temperatures  are  compared 
with  the  dry-bulb  thermometer  readings  over  the  same  periods  to  ensure 
that  they  are  the  extreme  temperatures  registered. 

The  computed  values  of  the  vapour  tension  and  the  relative 
humidity  are  examined  from  the  tables.  The  cloud  amount  is  com- 
pared with  the  weather  at  the  time  of  observation,  and  finally,  the  sums 
and  means  are  all  re-calculated. 

If  any  readings  are  doubtful,  reference  is  made  through  the  observer 
to  the  original  observation  book.  If  no  fresh  light  is  thrown  on  the 
question  by  this  means,  and  if  on  reconsideration  the  reading  still 
appears  to  be  wrong,  it  is  rejected,  and  the  probable  reading  is  inserted 
in  its  place,  but  printed  in  different  type  as  an  interpolation.  These 
probable  readings  are  used  in  obtaining  the  monthly  means.    Similarly, 


Appendix  XIV.  85 

if  from  any  cause  a  set  of  readings  has  been  omitted,  the  gap  is  filled  by 
an  interpolation,  and  the  probable  values  are  printed  in  different  type. 

Apparent  errors,  or  discrepancies,  in  the  working  on  the  sheet  are  also 
referred  to  the  observer  before  alteration. 

The  observations  are  taken  at  0  a.m.  and  9  p.m.  local  time  each  day.  Unpunctual 
It  sometimes  happens,  however,  that  strict  punctuality  cannot  be  observed.  ob8ervatlons* 
In  such  cases,  if  the  difference  in  time  does  not  exceed  30  minutes,  the 
observations  are,  in  most  cases,  printed  without  alteration.  When  the 
difference  exceeds  15  minutes,  a  note  is  inserted  in  the  remarks  showing 
the  exact  time  of  observation.  If  the  difference  in  time  is  more  than 
half-an-hour,  the  readings  are  usually  rejected  and  an  interpolation  made. 
Besides  this  publication  in  full,  the  monthly  means  of  the  various 
elements,  together  with  summaries  of  the  wind  direction  and  of  the 
weather,  are  published  on  the  Form,  B.,  also  devised  by  the  Permanent 
Committee  of  the  Vienna  Congress,  and  adopted  by  the  Roman  Congress. 
Returns  from  six  stations  were  published  in  this  manner  for  the  year 
1873,  and  from  nine  stations  for  the  year  1874.  In  1875  the  list  in- 
cluded the  names  of  26  stations.  This  number  has  grown  to  43  for  the 
year  1880,  and  might  bo  even  further  increased. 

All  the  stations,  returns  from  which  are  published  in  cxtenso  on  Form 
A.,  are  included  in  the  Form  B.  list.  But  this  list  also  includes  others, 
either  not  quite  so  good,  not  so  representative,  or  not  so  long  established. 
The  method  of  preparation  is  in  the  main  the  same  as  in  the  case  of  the 
Form  A.  But  the  summaries  of  wind  and  weather  are  specially  pre- 
pared for  this  publication.  For  wind,  the  summary  shows  the  number 
of  observations  at  9  a.m.  and  9  p.m.  under  each  of  the  bi-quadrantal 
points  N.,  N.E.,  E.,  Ac,  the  observations  under  intermediate  points  being 
thrown  alternately  forward  and  backward.  For  weather,  the  summary 
gives  the  number  of  days  of  rain,  snow,  hail,  thunderstorm,  clear  sky, 
overcast,  and  gale.  The  days  of  clear  sky  and  overcast  are  those  when 
the  mean  of  the  cloud  amounts  at  9  a.m.  and  9  p.m.  are  less  than  2,  and 
more  than  8  respectively.  The  days  of  gale  are  those  when  force  7  or 
upwards,  by  Beaufort  scale,  is  recorded. 

When  an  application  for  the  adoption  of  a  new  station  is  received,  a  New  stations, 
schedule  is  forwarded  to  the  observer  containing  a  series  of  questions  at 
to  the  outfit  of  the  station,  the  exposure  of  the  instruments,  and  the 
influence  likely  to  be  exerted  on  their  indications  by  surrounding  objects, 
such  as  houses  and  trees.  Only  mercurial  barometers  are  accepted,  and 
only  such  as  have  been  duly  verified.  All  thermometers  must  have  been 
tested  at  Kew.  A  plan  of  the  station,  showing  the  positions  of  the 
instruments  with  regard  to  neighbouring  objects  is  also  required. 

On  the  return  of  this  schedule  the  answers  are  considered,  and, 
where  necessary,  alterations  are  advised. 

If,  however,  the  existing  arrangements  are  satisfactory,  tables  for 
reducing  the  barometer  readings  to  32°  Fahrenheit  at  mean  sea  level  are 
prepared  and  duplicates  sent  to  the  observer,  together  with  a  set  of 
Hygix>metrical  Tables,  and  a  copy  of  "  Instructions  in  the  Use  of 
Meteorological  Instruments." 

The  first  returns  are  compared  and  examined  with  special  care,  and  a 
report  of  the  result  of  the  examination  is  forwarded  to  the  observer, 
with  instructions  how  best  to  complete  and  perfect  the  returns. 

The   daily  records   of  sunshine   which  are   now   received  from   29  Sunshine 
Stations  in  the  British  Islands  are  examined  generally  to  guard  against  Tecor^9- 
accidental  changes  in  the  adjustment  of  the  instrument.     After  their 
receipt  has  been  acknowledged,  the  cards  are  duly  stamped  and  dated  and 
then  stored  in  the  Office. 
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A  tabulation  of  these  curves  is  published  as  part  of  the  Weekly 
Weather  Report,  mentioned  in  Appendix  VIII. 

The  curves  for  1881  have  themselves  been  engraved  and  published. 
Inspection,  The  g^^g  0f  tne  Second  Order  are  annually  inspected,  the  atten- 

tion of  the  inspector  being  directed  by  the  Office  to  any  special  point 
which  may  require  elucidation. 

IV. — Telegraphic  Reporting  Stations. 

Full  particulars  relating  to  these  stations,  the  information  received 
from  them,  and  the  method  of  dealing  with  that  information,  will  be 
found  in  Appendix  VIII.  A  paragraph  in  that  Appendix  (p.  64) 
explains  the  use  that  is  made  of  the  monthly  schedules  sent  in  by  the 
observers. 

V, — Extra  Stations. 

No  returns  from  Stations  of  the  Fifth  Class  are  published  by  the 
Office,  but  some  of  them  are  regularly  used  in  the  checking  of  the  storm- 
warnings,  and  all  are  available  for  any  special  investigation  that  may  be 
taken  up. 

The  rainfall  values  at  these  stations  are,  however,  copied  and  supplied 
to  Mr,  Symons,  F.R.S.,  for  publication  in  "  British  Rainfall." 
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APPENDIX  XVI. 

Extract  from  the  Minutes  of  the  Meteorological  Council, 

November  14, 1883. 

Minute  explanatory  of  the  Reasons  for  which  the  METEOROr 
logical  Council  haye  resolved  to  close  some  of  their 
Self-recording  Observatories. 

The  Meteorological  Council,  having  given  notice  in  February  last 
of  their  resolution  to  discontinue  four  of  the  seven  photographic  self- 
recording  observatories  which  had  hitherto  been  maintained  by  them, 
namely,  those  at  Falmouth,  Armagh,  Stonyhurst,  and  Glasgow,  have 
received  representations  from  the  Royal  Cornwall  Polytechnic  Society, 
which  is  interested  in  the  Falmouth  Observatory,  and  from  several 
gentlemen  who  are  interested  in  the  Armagh  Observatory,  as  well  as 
from  a  Sub-Committee  of  Section  A.  of  the  British  Association  for  the 
Advancement  of  Science,  composed  of  persons  eminent  for  their  know- 
ledge of  physics  or  meteorology,  stating  their  reasons  for  thinking  it 
important  that  the  observatories  which  it  had  been  determined  to  close 
should  be  retained  in  operation,  and  requesting  the  Council  to  reconsider 
their  resolution. 

The  Council,  recognising  the  weight  of  the  authority  which  has  thus 
questioned  their  action  on  scientific  grounds,  have  given  to  these  re- 
presentations the  respectful  consideration  which  is  due  to  them,  and 
having  carefully  reviewed  their  proceedings  in  this  matter,  they  now 
purpose  to  record  the  reasons  which  led  them  to  adopt  the  resolution 
the  propriety  of  which  has  been  questioned,  and  which,  after  a  careful 
reconsideration  of  the  subject,  confirm  them  in  maintaining  the  course 
they  before  resolved  to  follow. 

The  seven  continuously  self-recording  observatories  were  established 
about  15  years  ago,  and  have  been  in  regular  operation  since  the 
beginning  of  1869.  The  Meteorological  Council,  which  body  succeeded 
the  old  Meteorological  Committee  in  1877,  was  constituted  on  the 
Report  of  a  Treasury  Committee,  which  must  be  regarded  as  defining 
generally  the  scope  of  the  operations  of  the  Council,  and  the  objects  to 
which  the  public  funds  granted  by  Parliament  and  placed  under  their 
control  should  be  applied. 

It  became  one  oi  the  first  duties  of  the  Council  to  review  the  system 
under  which  the  work  of  the  Meteorological  Office  was  carried  on,  and 
among  the  questions  which  thus  came  under  consideration  was  that  of 
the  extent  to  which  the  funds  at  the  disposal  of  the  Council  should 
continue  to  be  applied  to  the  maintenance  of  the  self-recording  observa- 
tories, the  direct  cost  of  which  was  very  considerable,  besides  requiring 
a  large  share  of  the  time  of  the  Office  in  the  preparation  of  the  observa- 
tions for  publication,  which  in  itself  also  was  a  serious  cause  of  further 
expense. 

The  necessity  for  this  reconsideration  had  indeed  been  indicated  in 
the  Report  of  the  Treasury  Committee,  which,  referring  to  the  self- 
recording  observatories,  remarked  as  follows: — "It  may  deserve  con- 
"  sideration  by  the  Council  whether  some,  at  any  rate,  of  the  existing 
"  stations  may  not  be  discontinued,  and  others  obtained  in  more  eligible 
"  sites.     Doubts  have  also  been  expressed  whether,  in  the  present  state 
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"  of  meteorological  science,  the  minute  exactness  of  the  observations 
"  now  taken  at  these  stations  is  of  sufficient  comparative  value  to 
"  justify  the  whole  of  the  costs  which  they  involve,  when  there  are 
"  so  many  other  objects  of  meteorological  inquiry  which  call  for 
"  increased  expenditure." 

To  show  the  serious  practical  importance  of  this  question  in  its 
financial  aspect,  it  will  suffice  to  state  that  the  costs  of  these  observa- 
tories since  their  opening  in  1867  till  April  1882,  including  the  charges 
for  the  reduction  of  the  observations,  and  their  preparation  for  pub- 
lication, so  far  as  this  has  been  curried  out,  had  amounted  to  no  less 
than  52,782/.,  besides  the  cost  of  publication  and  printing.  Moreover, 
as  the  instruments  have  now  been  in  use  for  so  long  a  time,  some  of 
them  require  renewal,  which  will  entail  a  considerable  outlay. 

Under  the  continually  increasing  pressure  to  add  to  the  efficiency 
of  other  branches  of  the  work  of  the  Office,  the  Council  was  led  to 
discuss  from  time  to  time  the  question  of  how  best  to  deal  with  these 
observatories,  and  the  decision  first  come  to  was  that  no  change  should 
be  made  at  all  events  tin  til  the  full  cycle  of  11  years  had  been  com- 
pleted. Early  in  1882  the  Council  considered  that  the  time  had 
arrived  when  a  final  decision  could  no  longer  be  properly  delayed,  and, 
subject  to  the  result  of  further  inquiries  which  they  desired  to  make 
of  eminent  foreign  meteorologists,  they  came  to  the  conclusion  that 
the  retention  of  the  whole  number  of  seven  self-recording  observatories 
need  not  be  continued  after  the  end  of  1883,  which  somewhat  distant 
date  was  named  to  admit  of  reasonable  notice  being  given  to  the 
observatories  which  might  be  discontinued. 

The  opinions  specially  asked  for  were  those  of  Dr.  Hann,  the  director 
of  the  Vienna  Meteorological  Observatory,  of  Dr.  Wild,  the  head  of  the 
Meteorological  Service  in  Russia,  and  of  Mr.  H.  S.  Eaton,  a  past 
President  of  the  Meteorological  Society  of  London.  The  well-known 
eminence  of  the  two  former  gentlemen  and  their  long  practical  ex- 
perience as  directors  of  large  meteorological  systems  of  observation, 
as  well  as  their  obvious  freedom  from  all  possible  local  prejudice, 
induced  the  Council  to  select  them  and  to  attach  great  weight  to  their 
opinions,  which  are  therefore  annexed  in  extenso.  The  opinion  of  the 
other  gentleman  consulted  was  quite  to  the  same  effect. 

The  late  Chairman  of  the  Council,  Professor  H.  Smith,  on  the  16th 
May  1 882,  addressed  the  following  letter  of  inquiry  to  the  persons  thus 
consulted : — 

*  As  you  are  no  doubt:  aware,  a  system  of  seven  self-recording 
observatories  has  been  now  maintained  by  the  Meteorological  Office  for 
more  than  14  years;  and  the  opinion  has  been  expressed  by  some 
meteorologists  of  eminence  that  the  time  has  arrived  when  this  system 
should  be  revised,  .with  a  view  to  a  considerable  diminution  in  the 
number  of  the  observatories. 

°  I  venture  to  ask  you  &«  a  great  favour,  to  communicate  to  me  any 
opinion  which  you  may  be  led  to  form  as  to  the  question  thus  raised. 

"  The  funds  annually  placed  at  the  disposal  of  the  Meteorological 
Council  by  Her  Majesty's  Government  are  strictly  limited  in  amount; 
on  the  other  hand,  the  Council  is  allowed  considerable  latitude  in  the 
appropriation  of  their  annual  grant. 

"  Under  these  circumstances  the  question  of  the  continued  mainten- 
ance of  the  observatories  presents  itself  to  the  Council,  as  turning,  not 
on  the  desirability  in  itself  of  the  continuance  of  the  present  system,  but 
on  the  importance  of  that  object  as  compared  with  other  branches  of 
meteorological  work. 
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"  If  any  of  the  observatories  were  suppressed,  the  funds  thus  liberated 
would  not  be  lost  to  meteorology,  but  would  be  applied  to  other  purposes 
of  recognised  importance,  such  as — 

"(1.)  The  more  complete  discussion  of  the  continuous  records  already 
obtained ; 

"  (2.)  Extensions  of  the  existing  arrangements  for  the  synoptic  study 
of  weather ; 

°  (3.)  Experimental  researches  on  the  physical  problems  of  meteoro- 
logy ;  or 

"  (4.)  The  more  complete  equipment  of  such  of  the  observatories  as 
might  be  retained. 

"  And  it  is  felt  by  the  Council  that  the  cost  of  the  seven  observatories 
encroaches  perhaps  unduly  on  the  funds  which  would  be  available  for 
these  or  similar  purposes. 

"  It  has  been  suggested  that  the  number  of  observatories  might  be 
reduced  to  three ;  one  at  Kew,  one  at  Valencia,  one  at  Aberdeen,  or 
some  place  in  the  north  of  Scotland  ;  these  three  points  forming  a 
nearly  equilateral  triangle  which  covers  a  great  part  of  the  United 
Kingdom. 

"  I  shall  be  greatly  obliged  to  you  if  you  could  inform  me  whether, 
in  your  opinion,  three  self-recording  observatories,  supported  of  course 
by  stations  of  the  second  order,  would  be  sufficient  to  furnish  an  adequate 
continuous  record  of  the  climate  of  the  British  Isles  ;  and  if  you  should 
think  the  number  three  insufficient,  whether  any  smaller  number  than 
seven  would,  in  your  judgment,  suffice." 
Dr.  Hann  wrote  in  reply  as  follows  : — 

"  I  think  that  three  observatories  of  the  first  order,  Valencia,  Kew, 
and  a  third  in  the  north  of  Scotland,  ought  to  suffice  for  permanent 
service.  The  materials  which  have  already  accumulated  from  the  seven 
observatories  should  certainly  suffice  for  the  investigation  of  the  daily 
march  of  the  principal  elements  of  meteorology. 

"  If  I  were  in  the  place  of  the  Meteorological  Council  anl  hal  to 
decide  this  point,  I  should  certainly,  in  view  of  the  great  expense  of 
seven  observatories,  preserve  only  three,  one  in  each  kingdom,  and" 
abolish  four  of  them,  as  soon  as  they  had  yielded  material  enough  to 
solve  the  problems  of  local  climatology. 

"  I  should,  however,  maintain  these  points  as  stations  of  the  second* 
order,  for  observations  to  be  made  two  or  three  times  daily,  if  there  do 
not  exist  in  their  vicinity  stations  of  that  class  in  similar  situations. 

"  Eventually,  if  funds  were  readily  available,  I  should  erect  at  each 
of  the  seven  observatories  simple  mechanical  barographs  (Hottinger's  or 
KreiPs,  at  a  cost  of  about  20/.),  in  order  to  trace  the  progress  of  baro- 
metrical waves  in  special  cases,  and  should  also  leave  the  anemometers 
in  action.  I  should  not,  however,  reduce  the  records  fully,  tut  simply 
use  them  to  trace  easily  the  history  of  storms  and  squalls,  in  short  to 
facilitate  the  study  of  extraordinary  atmospherical  phenomena. 

"  The  apparatus  mentioned  does  not  require  further  attention  than  the 
inscrticu  of,  and  the  dating  of,  the  papers,  so  that  the  cost  of  mainten- 
ance could  not  be  high. 

"I  should  not  continue  tlie  records  of  temperature  or  humidity,  but 
should  possibly  keep  up  that  of  rain,  if  that  is  mechanical  and  does  not 
involve  much  expense  or  trouble. 

"  I  am  at  present  gradually  establishing  at  various  points  in  the 
Austrian  Empire  the  very  simple  barographs  of  Hottinger  (Zurich) 
which  are  very  convenient,  and  not  only  enable  us  to  trace  the  progress 
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of  barometrical  minima,  but  lead  to  the  easy  detection  of  errors  in 
reading  the  mercurial  barometer  at  the  regular  hours  of  observation. 

"I  fully  approve  of  the  proposal  that  the  funds  set  free  by  the 
suppression  of  four  of  the  observatories  should  be  primarily  devoted  to 
the  complete  discussion  and  reduction  of  the  material  already  accumu- 
lated from  the  entire  seven,  and  secondarily  to  meteorological  investi- 
gations of  the  modern  type  (zeitgemdss)  and  with  a  different  object,  such 
as  synoptic  studies  [with  the  help  of  mean  values  for  long  periods,  on 
the  basis  of  monthly  means]  embracing  large  areas  of  the  earth's  surface 
— problems  of  physical  meteorology — the  establishment  of  stations  of  the 
second  order  at  points  where  they  would  be  desirable  for  synoptic  work 
or  for  the  investigation  of  special  local  peculiarities  of  climate." 

Dr.  Wild  said  :— 

"The  question  of  the  possible  reduction  of  the  number  of  the 
automatic  observatories  in  the  British  Isles  is  in  its  nature  of  such 
importance  to  the  science  of  meteorology  in  general,  that  I  have  felt 
much  difficulty  in  answering  it. 

"It  would  of  course  be  in  itself  desirable  for  the  investigation  of. the 
climate  of  a  country  to  maintain  as  many  stations  in  it  provided  with 
self-recording  instruments  as  is  possible.  Unfortunately,  however,  the 
funds  available  for  meteorological  inquiry  are,  in  almost  all  cases,  so 
limited  that  they  will  only  suffice  to  meet  a  certain  proportion  of  the 
demands  raude  on  them.  Under  these  circumstances,  therefore,  we  must 
from  time  to  time  devote  our  energies  to  such  inquiries  and  discussions 
as  appear  the  most  urgent  and  important  for  the  progress  of  the  science 
at  the  time. 

"  If  from  this  point  of  view  we  consider  the  number  of  automatic 
observatories  whose  maintenance  in  a  country  is  necessary,  we  shall 
certainly  be  led  to  recommend  that  this  number  should  be  limited  in 
comparison  with  what  may  be  deemed  desirable. 

"Almost  without  exception,  the  only  scientific  use  which  has  been 
made  of  these  frequent  or  continuous  observations  has  been  to  deduce 
the  diurnal  range  of  each  element,  and  thence  to  determine  the  correc- 
tions applicable  to  the  observations  taken  at  regular  intervals,  in  order 
to  obtain  true  daily  means.  Nay  more,  in  view  of  the  very  small 
number  of  such  stations  in  most  countries  it  would  be  impossible  to 
utilize  their  observations  in  any  other  direction. 

"  The  disproportionate  expense  which  the  maintenance  of  such  stations 
involves  appears  to  me,  in  consideration  of  the  impossibility  of  discussing 
their  results  in  all  directions,  to  indicate  the  necessity  of  reducing  their 
number  to  such  an  extent  as  to  render  it  possible  to  carry  out  the  speedy 
and  complete  discussion  of  their  records  in  the  way  above  indicated. 

"  As  to  the  United  Kingdom  in  particular,  I  am  of  opinion  that,  as 
the  seven  observatories  have  been  at  work  for  14  years,  they  have 
yielded  material  sufficient  to  exhibit  the  diurnal  range  pf  the  principal 
elements  for  all  parts  of  the  British  Isles,  and  that  the  time  has  come  for 
reducing  them  to  about  three,  so  as  to  set  free  funds  for  the  discussion 
of  the  records  collected,  and  for  the  treatment  of  other  important  subjects 
in  our  science.  Three  such  observatories  in  your  country  ought  to  be 
enough  to  enable  you  to  trace  extraordinary  phenomena  in  the  same 
detail  as  is  done  elsewhere,  and  to  complete  the  materials  for  the  study 
of  diurnal  range." 

After  the  receipt  of  these  opinions  the  Council,  before  finally  settling 
which  of  the  stations,  if  any,  should  be  given  up  and  which  should  be 
retained,  had  many  administrative  points  to  consider.  The  retention  of 
Kew  was  essential  in  connexion  with  the  necessary  provision  of  the 
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means  of  verifying  and  testing  new  instruments  and  methods  of  obser- 
vation. Valencia,  though  the  most  costly,  is  also  obviously  the  most 
important  of  the  stations,  in  respect  of  all  questions  relating  to  the  study 
and  forecasting  of  the  weather.  Aberdeen,  occupying  a  position  nearly 
at  the  apex  of  an  equilateral  triangle  of  which  Kew  and  Valencia  formed 
the  base,  appeared  to  be  the  best  practicable  locality  for  a  station  in  the 
north  of  the  British  Isles,  a  preference  which  was  sustained  by  its 
position  on  the  east  coast,  well  exposed  to  the  north.  Some  hesitation 
was  felt  as  to  Falmouth  on  account  of  its  undeniably  good  geographical 
position ;  but  the  confined  site  of  the  observatory  was  held  to  be  so 
unfavourable  for  the  correct  record  of  the  temperature,  humidity,  and 
wind  of  the  adjacent  district,  as  to  lead  the  Council  to  think  that  it 
should  not  have  a  place  among  the  observatories  to  be  retained  in  their 
present  complete  and  costly  form.  With  reference  to  this  last  point,  on 
which  the  Inspectors  of  the  Office  have  always  insisted,  the  evidence  of 
Dr.  Mann  (then  recently  President  of  the  Meteorological  Society)  before 
the  Treasury  Committee  may  further  be  cited.  He  said : — "  At  Fal- 
"  mouth  the  observatory  stands  upon  an  accidentally  selected  spot, 
"  where  a  small  street  occupies  the  uniting  line  between  two  high 
"  ridges  in  a  cul  de  sac.  The  temperature  observations  taken  there  are 
u  not  comparable,  certainly  with  those  of  observatories  that  are  more 
"  fairly  placed." 

"  .  .  .  .  (Chairman.)  Do  I  understand  you  that  the  observatory  at 
"  Falmouth  is  so  placed  us  to  be  under  very  peculiar  meteorological 
"  conditions? — Yes,  under  local  conditions  which  do  not  give  good 
"  general  results."* 

The  Meteorological  Council  never  had  any  doubt  of  the  general 
importance  of  maintaining  continuous  records  of  the  meteorological 
elements  at  several  stations  in  the  British  Isles,  and  on  this  point  they 
are  quite  in  accord  with  the  Sub-Committee  of  the  British  Association. 
The  difference  of  opinion  which  exists  arises  from  a  different  estimate  of 
the  relative  importance  of  the  various  branches  of  the  duties  which  have 
to  be  discharged  by  the  Council,  and  of  what  will  be  the  most  effective 
distribution  of  the  grant  placed  at  its  disposal,  which,  though  on  a  liberal 
scale,  is  yet  limited  in  amount,  and  an  increase  to  which  they  could 
not  suggest  with  any  prospect  of  success  without  far  stronger  reasons 
than,  in  their  opinion,  could  be  based  on  the  scientific  urgency  of 
maintenance  of  the  observatories  in  question. 

The  Council,  being  thus  constrained  to  regard  the  matter  at  issue  as 
one  which  must  be  looked  at  in  its  financial,  no  less  than  in  its  scientific 
bearing,  cannot  avoid  the  conclusion  that  those  who  have  so  strongly 
urged  the  continued  maintenance  of  the  seven  self-recording  observa- 
tories have  no  adequate  knowledge  of  the  very  large  area  over  which 
the  operations  of  the  Meteorological  Office  extend,  of  the  many  subjects 
to  which  attention  has  to  be  given  in  the  study  of  the  meteorology  not 
only  of  the  land  but  also  of  the  sea,  and  of  the  multiplied  and  increasing 
demands  made  upon  it  in  other  directions  than  those  that  have  been 
pressed  upon  it  in  the  memorials  now  under  consideration.  The  objec- 
tions made  to  the  decision  of  the  Council  are  not  accompanied  by  any 
reference  to  these  other  demands  which  cannot  at  present  be  met  for 
want  of  funds,  nor  have  these  been  weighed  one  with  another,  neither 
does  it  seem  to  have  been  considered  whether  much  at  least  of  what  is 

*  Report  of  the  Treasury  Committee  appointed  to  inquire  into  the  conditions  and 
mode  of  administration  of  the  annual  grant  in  aid  of  meteorological  observations 
[C.— 1638.],  1877,  page  88. 
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desired  might  not  be  secured  as  well  and  more  economically  under  a 
modified  system. 

It  is  the  belief  of  the  Council  thnt  all  that  is  really  required  in  the 
interests  of  science  can  be  obtained  under  the  arrangements  they  have  in 
view,  and  which  they  propose  to  carry  out  when  the  funds  set  free  by 
the  reduction  in  the  number  of  observatories  are  available. 

So  far  as  the  ordinary  meteorological  constauts  for  the  seven  observa- 
tories are  concerned,  the  Council  feel  confident  that  these  may  be 
obtained  with  all  the  accuracy  required  for  present  scientific  needs  from 
the  records  already  accumulated  and  published  or  in  course  of  publica- 
tion, extending  over  nut  less  than  13  years.  They  also  consider  that 
the  maintenance  of  the  observatories  which  they  have  decided  to  retain, 
viewed  in  connexion  with  the  records  of  other  similar  institutions  in 
this  and  other  countries,  will  give  ample  means  of  studying  any 
periodical  variation  of  long  period,  sui:h  as  the  19  years  cycle  which 
has  been  specially  alluded  to ;  although  it  is  certain,  from  discussions 
which  have  already  been  undertaken,  that  such  variations  must  be 
.extremely  small,  so  that  it  is  doubtful  whether  their  existence  can  be 
established,  and  difficult  to  believe  that  they  would  be  found  to  be  of 
any  practical  importance  either  in  respect  to  climate  or  changes  of 
weather, — the  two  branches  of  meteorology  with  which  the  public  is 
most  concerned. 

It  remains  for  the  Council  to  explain  the  arrangements  which  they 
■design  to  carry  out,  as  soon  and  as  far  as  practicable,  as  funds  become 
available,  with  a  view  to  removing  recognised  deficiencies  in  their 
present  arrangements.  These  will  chiefly  consist  in  an  increase  in  the 
number  of  the  telegraphic  reporting  stations  with  an  improvement  in 
their  equipment,  and  additions  to  the  stuff  of  the  Office,  in  the  following 
manner : — 

1.  By  supplying  many  of  the  stations  with  inexpensive  continuously 
recording  mechanical  barographs,  to  be  employed  as  differential  instru- 
ments, controlled  by  frequent  readings  of  the  ordinary  mercurial 
barometer.  These  would  be  fully  adequate  to  show  the  passage  of 
barometric  fluctuations,  and  of  ensuring  that  no  sudden  event  should 
pass  unnoticed,  while  the  progressive  changes  of  pressure  they  indicated 
<x>uld  be  communicated  by  telegraph  by  aid  of  a  special  code  of  signals. 
A  similar  system  of  recording  temperature  could  be  extended  to  some 
selected  stations. 

2.  By  establishing  self-recording  anemometers  in  properly  exposed 
-situations,  possibly  connected  electrically  with  the  telegraph  stations, 
which  being  usually  in  towns  and  sheltered  from  winds,  are  generally 
ill-suited  for  observations  of  wind  direction  and  force. 

3.  By  making  arrangements  for  more  systematic  observations  at  or 
near  telegraphic  stations,  of  the  upper  aerial  currents,  as  indicated  by 
the  movements  of  clouds,  and  especially  cirrus. 

4.  By  establishing,  when  funds  become  available,  a  night  service  at 
the  Office,  by  which  forecasts  of  weather  based  on  observations  made  as 
late  as  11  p.m.  might  be  issued  in  time  for  publication  in  the  newspapers 
in  London  and  principal  towns  in  the  country.  The  morning  forecasts 
are  now  based  on  observations  made  at  6  p.m.  of  the  previous  evening, 
and  14  hours  out  of  the  24  to  which  they  relate  have  therefore  elapsed 
before  they  can  be  read. 

5.  By  providing  additional  scientific  stafF  in  the  Office,  the  time  of 
its  present  establishment  being  absorbed  by  routine  duties.  A  more 
Jhorough  aLd  continuous  watch  over  the  sy-tem  of  forecasts  and  ;the 
.actual  weather  ensuing  is  requisite,  as  well  as  increased  attention  to  the 
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early  discussion  of  the  observations,  and  closer  supervision  of  the  experi- 
ments and  trials  of  new  instruments. 

By  these  measures,  which  will  greatly  increase  the  number  of  self- 
recording  stations,  it  is  believed  that  most  of  the  objects  held  to  be 
important  by  meteorologists  will  be  better  met  than  by  the  necessarily 
limited  operation  of  the  self-recording  observatories  which  would  be 
given  up,  whose  efficacy  in  assisting  the  preparation  of  forecasts  of 
weather  is  extremely  small.  The  superior  accuracy  of  the  observations 
made  at  the  existing  observatories  hardly  extends  beyond  those  of  the 
dry  and  wet  bulb  thermometers,  and  the  proposed  greatly  increased 
number  of  the  stations  at  which  continuous  observations  of  pressure  and 
wind  would  be  recorded  would  more  than  compensate  for  such  advan- 
tages as  might  otherwise  be  lost  by  the  change. 

The  Council  have  no  hesitation,  on  this  review  of  their  position!  in 
recording  their  opinion  that  the  objects  which  they  have  thus  enumerated 
will,  to  say  the  least  of  it,  require  all  the  funds  that  can  be  saved  by  a 
reduction  in  the  number  of  the  observatories,  and  that  these  objects  are  of 
a  nature  to  claim  precedence  over  the  continued  register  of  the  barometer 
And  wet  and  dry  bulb  thermometers  on  the  refined  and  costly  system  of 
the  photographic  self-recording  observatories. 

In  conclusion,  the  Council  would  express  their  hope  that  local  efforts 
may,  in  some  cases  at  least,  be  forthcoming  to  maintain  the  observatories 
which  they  cannot,  consistently  with  other  demands  on  them,  continue 
to  support,  and  they  are  prepared  to  make  moderate  grants  for  a  limited 
time  for  these  observatories,  to  continue  them  in  operation  until  such 
arrangements  could  be  matured,  and  to  place  the  instruments  at  the 
disposal  of  the  body  which  undertakes  to  make  use  of  them.  As  regards 
Falmouth,  it  would  be  the  wish  of  the  Council  to  secure  a  first-class  self- 
recording  observatory  there  or  in  the  neighbourhood,  provided  that  a 
thoroughly  satisfactory  site  could  be  obtained,  and  if  the  cost  of 
maintenance  was  not  too  great.  Failing  this,  they  would,  as  already 
stated  to  the  Royal  Cornwall  Polytechnic  Society,  co-operate  in  the 
maintenance  of  a  second-class  observatory  at  the  Land's  End  in  con- 
nexion with  the  telegraph  station,  and  they  will  now  be  prepared  to 
co-operate  in  maintaining  the  barograph  alone  at  the  present  station  at 
Falmouth. 
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Accessions  to  the  Library  during  the  Year  ending 

31st  March  1884. 

A— AGRICULTURE  AND  BOTANY. 

*  Baker,  T.  H.  —  Records  of  the  seasons,  prices  of  agricultural  produce,  and 
phenomena  observed  in  the  British  Isles,    vii.  +  360  pp.  sm.  8°.     London,  [1883]. 

Donop,  L.  B.  [?  S.]  V0H. — Report  on  the  agricultural  prospects  of  British 
North  Borneo.     34  pp.,  1  plate,  4°.    s.l.e.a. 

Contains  some  rainfall  and  temperature  observations. 

II  Qibb,  C. — Report  on  Russian  fruits.  55  pp.  8°.  Montreal,  1883.  {From  Eighth 
Rep.  Montreal  Hot  tic.  Soc") 

*  Hall,  T.  B. — A  flora  of  Liverpool,  by  T.  B.  Hall,  with  an  engraved  map  ;  and 
an  appendix,  containing  meteorological  tables  and  observations  for  the  year  1838,  by 
W.  Armistead.    xvii.  +  186  pp.,  3  plates,  1  map,  sm.  8°.    London,  s.a. 

(Office  of  the  Chief  Signal  Officer^  Washington.)— Signal  Service  tables 

of  rainfall  and  temperature  compared  with  crop  production.  Prepared  under  the 
direction  of  W.  B.  Hazen,  by  H.  EL  C.  Dunwoody.  Professional  Papers  of  the 
Signal  Service.    No.  x.     15  pp.  la.  4°.     Washington,  1882. 

TJfficio  centrale   di  Heteorologia,   Roma.—  Riyista  Meteorico-Agraria. 

Anno  IV.,  1883,  Nos,  1-36.    la.  8°.     (Roma,  1883-84.) 

This  is  a  continuation  of  "  Servizio  Meteorico-Agrario." 


B— ASTRONOMY. 
Committee  on  Solar  Physics,  London.— Report  by  the  Committee  on  solar 

physics  appointed  by  the  Lords  of  the  Committee  of  Council  on  Education,    iii.  + 
241  pp.,  2  plates,  8°.    London,  1862. 

K.  K.  Sternwarte  ZU  Brag. — Astronomische,  magnetische  und  meteorologische 
Beobachtungen  an  der  k.  k.  Sternwarte  zu  Prag  im  Jahre  1882.  Auf  dffentliche 
Kosten  herausgegeben  von  G.  GtUSS.  43  Jahrg.  xviii.  +  62  pp.  la.  4°.  Prag, 
s.a. 

Langley,  S.  P. — The  selective  absorption  of  solar  energy.  28  pp.,  3  plates,  8°. 
(Amer.  Journ.  Sc,  3rd  series,  xxv.,  1888,  p.  169.) 

||  Montigny,  C. — Influence  des  perturbations  magnltiques  sur  la  scintillation  des 
etoiles.  81  pp.  8°.  Bruzelles,  1883.  (Bull.  Acad.  roy.  de  Belgique.  3mc  serie, 
tome  vi.,  No.  11,  1883.) 

-Notice  sur  la  scintillation  des  Itoiles  dans  see  rapports  avec  la  con- 


stitution de  leur  lumiere,  d'apres  1'analyse  spectrale.    23  pp.  8°.    Bruxelles,  1883. 
(Bull  Acad.  roy.  de  Belgique,  3ra*  serie,  tome  vi.,  No.  12,  1883.) 

Observatorio  meteorol6gico-magn6tico  central,  Mexico.— Datos  pluvio- 

in6tricos  y  agricolas,  relativos  a  la  estacion  dc  Aguas  en  el  corriente  ano  de  1883. 
la.  f».    Sheet. 

*  Oliver,  J.  A.  W. — Sunspottery  :  or,  what  do  we  owe  to  the  sun  ?  A  popular 
examination  of  the  cycle  theory  of  the  weather,  famines,  pestilencies,  commercial 
panics,  &c.     56  pp.  sm.  8°.    London,  1883. 

Royal  Astronomical  Society,  London.  —  Memoirs.    Vol.  xivii.,  1882-83. 

iv.  +  463  pp.,  5  plates,  4°.    London,  1883. 

. — Monthly  Notices    .     .    .    containing  Papers,  Abstracts  of  Papers,  and 

Reports  of  the  proceedings  of  the  Society  from  November  1882  to  November  1883. 
Vol.  xliii.,  with  plates,  8°.    London,  1883. 


Note.— Books  marked  *  have  been  acquired  by  purchase ;  the  others  are  donations  from 
institutions,  societies,  or  authors.  Those  marked  [j  are  excerpt  papers,  extra  copies  of  which 
nave  been  separately  printed. 

In  some  cases  additional  publications  have  been  received  besides  those  specified,  but  only 
completed  volumes  or  years  are  given  here. 
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Royal  Observatory*  Greenwich.— Report  of  the.  Astronomer  Royal  to  the 
Board  of  Visitors  of  the  Koyal  Observatory,  Greenwich,  read  at  the  annual  visitation 
of  the  Royal  Observatory,  1883,  June  2.    (By  W.  H.  M.  Christie.)     19  pp.  la.  4°. 

s  .i.e.  a. 

*  Swinton,  A.  H. — An  almanack  of  the  Christian  Era.  Containing  a  legitimate 
prediction  of  the  weather,  disasters  by  wind  and  rain,  shipwrecks  and  river  floods, 
prognostics  of  the  harvest,  havoc  by  vermin  and  infection,  famines  and  panics, 
electrical  disturbances,  calamities  by  earthquakes  and  volcanic  eruptions,  with  much 
that  is  important  or  curious.  A  record  of  the  past  and  glimpse  into  the  future  based 
on  solar  physics.     103  pp.  4°.    London,  1883. 

Venturi,  A.— Metodo  di  Hansen  per  calcolare  le  perturbazioni  dei  piccoli  pianeti 
intieramente  rifuso  ed  originahnente  esposto.  120  pp.  sm.  f°.  Milano,  1882. 
(Pabbl.  R.  Osserv.  di  Brera.,N.  xxii.) 

C— ATMOSPHERIC  PRESSURE. 

||  Bnflill,  P. — Misura  delle  altezze  mediante  il  barometro.  Letta  nella  seduta 
del  17  giugno  1883.      2  pp.  4°.     (R.  Accad.  dei  Lined,  vii°,  aerie  3*.) 

U  i. — Sui  tipi  isobarici  italiani.    Letta  nella  seduta  del  17  giugno   1883. 

4  pp.  4°.     (R.  Accad.  dei  Lincei,  vii°,  serie  3a.) 

II  Capello,  J.  C.  De  B. — Barometrical  depressions  between  the  Azores  and  the 
Continent  of  Europe.  3  pp.  la.  8°.  (Quart.  Journ.  Meteor.  Soc,  ix.,  1883, 
f>.  115.) 

II  Gilbert,  Cr.  K. — A  new  method  of  measuring  heights  by  means  of  the  baro- 
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use  in  China.    34  pp.  la.  8°.    Hong-Kong,  1883. 


„  Hellmann,  G. — Kurze  Anleitung  zur  Anstellung  der  einfachsten  klimatolo- 
gischen  Beobachtungen.     13  pp.  la.  8°.    Berlin,  1881.     (Beilaae  zum  " Export") 

Meteorological  Society,  London. — Instructions  for  the  observation  of  pheno- 
logical  phenomena.    Second  edition.     10  pp.  la.  8°.    London,  1883. 


O— METEOROLOGY.— INSTRUMENTS. 

Casella,  L. — List,  with  notes,  of  standard  meteorological  and  other  instruments 
for  observatories,  travellers  and  explorers,  and  the  Army  and  Navy.  72  +  iv.  pp. 
la.  8°.    London,  1883. 

Negretti  and  Zambra's  patent  hourly  recording  thcrmometrical  apparatus. 
4  pp.  la.  8°.    s.Le.a. 

II  Wild.  II.  -t)ber  den  Gebrauch  meiues  Polaristrobometers  (Saccharimeters)  in 
weissem  Lichte.    4  pp.  la.  8°.    (Mel.  Phys.  Chim.,  xi.,  1883,  p.  751.) 

||  w — Ober  die  Umwandlung  meines  Photometers  in  ein  Spectrophotometer . 

22  pp.,*l  plate,  la.  8°.     (Mil.  Phys.  Chim.,  xi.,  1883,  p.  729.) 
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P— METEOROLOGY.— OBSERVATIONS. 

&.  Europe,    a.  Austria. 

Hydrographisches  Amt  der  k.  k.  Eriegsmarine  zn  Pola.— Meteoro- 
logische and  magnetische  Beobachtungen.  1883,  Jan. — Dec,  and  Results.  Oblong 
la.  8°. 

I.  R.  Aocademia  di  Commercio  e  Nautica  in  Trieste.— Osservaiioni 

meteorologiche.     1883,  Jan. — Dec.,  and  Results,     em.  f°.     Sheets. 

K  K  Cential-Anstalt  fttr  Meteorologie  mid  Erdmagnetismus,  Hohe 

Warte  bei  Wien. — Beobachtungen.     1883,  Jan.— Dec,  and  Results.     8°. 

K  K  Central-Anstalt  far  Meteorologie  und  Erdmagnetismus,  Vienna. 

— Jahrbucher.    Jahrg.   1879-81.     Neue  Folge,  xvi.-xviii.  Band.      (Vorwort  Ton 
J.  Eann.)     3  vols.,  1  plate,  la.  4°.     Wicn,  1882-84. 

IL  K.  Marine- Akademie,  Fiume. — Meteorologische  Beobachtungen.  1883, 
Jan. — Dec,  and  Results,    la.  8°.    Sheets. 

K  IL  meteorologisches  Central-Observatorium  zu  Wien.— -Intemation- 

aler  telegrafischer  Wetterbericht.   Jahrg.  vii.,  1883,  Jan.  1 — Dec.  31.  la.  4°.  Sheets. 

JL  JL  Sternwarte  in  Krakau.— Meteorologische  Beobachtungen.  1883,  Jan. 
—Dec,  and  Results.    8°.    Sheets. 

b.  Belgium. 

Observatoire  royal  de  Brnxelles  —  Bulletin  mettarologique.  1883,  Jan.  1  — 
Dec.  81.    f>.     Sheets. 

— — . — Diagrammed  du  meteorographe  Van  Rysselberghe.  1880-82.  la.  £>. 
Brnxelles,  1883. 

c.  Denmabk. 

Dansk  meteorolOgiak  Institut.— Bulletin  m£teorologique  du  Nord,  publie  par 
les  Institute  m&eorologiquefi  de  Norvege,  de  Danem&rk  et  de  Suede.  Annee  1883. 
Oblong  8°.    Copenhague,  s.a. 

. — Maanedsoversigt  over  Vejrforholdene.     1 883,  Jan. — Dec.    f». 

. — Meteorologisk  Aarbog  for  1880,  1881.     (Fortale  af  N.  Hoffineyer.) 

2  vols.,  with  plates,  f°.    Kjffoenhavn,  1881-82. 

French  text  also  in  para  lei  columns. 

d.  France. 
II  Bureau  central  mltlorologique  de  France.— Annales    .    .    .    publiees 

par  £.  MaSCart.  Annexe  1880.  Bulletin  des  observations  franchises.  Saint - 
Martin-de-Hinx.     13  pp.  la.  4°.     Paris,  18S2. 

. — Bulletin  international,    xxvii*  Annie.     1883,  Jan.  1 — Dec.  31.     4°. 

Garlier,  H.— Observations  meteorologiques  faites  a  Saint-Martin-de-Hinx,  France 
(Landes).  lerDecembre  1881— 30  Novenibre  1883.  Dix-huiti6me  et  dix-neovieme 
annees.    2  vols.,  with  plates,  la.  4°.     Bayonne,  1883-84. 

Commission  m6t6orologique  d^partementale  des  Pyr6n6es-Orientales. 

— Bulletin  ineteorologique  du  Dcpartcment  des  P>  renees-Orientales,  public  .  .  . 
par  le  Dr.  Fines.    ixe-xie  Annies.     1880-82.     3* vols.  4°.     Perpignan,  1881-88. 

e.  Germany. 
Centralbnrean  f&r  Meteorologie  und  Hydrographie  ixn  (rrosshersog- 

thum  Baden. — Uebersicht  der  Ergebnisse  der  an  den  badischen  meteorologischen 
Stationen  angestellten  Beobachtungen.  1883,  Jan. — Dec.  Nos.  171-182.  f». 
Sheets. 

For  previous    years    see    "  Grossh.    badische    meteorologische 
Centralstation,  Karlsruhe." 

Deutsche  Seewarte.— Wetterbericht.  Jahrg.  viii.,  1883,  Jan.  1— Dec.  81.  f>. 
Sheets. 

*  Grossh.  badische  meteorologische  Centralstation,  Karlsruhe.— Jahres- 

bericht .  .  .  fur  das  Jahr  1882.  xiv.  Bearbeitet  von  L.  Wtlrtenberger.  184  pp. 
8°.    Karlsruhe,  1883. 
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[Hanptstation  des  forstlichen  Versuchswesen  in  PrenssenJ— Beobach- 

tongs-Ergebnisse  der  Ton  den  forstlichen  Versuchsanstalten  des  K5nigreich 
Preussen,  des  Herzogthnm  Braunschweig,  der  thuringischen  Staaten,  der  Reichslande 
nnd  dem  Landeadirectorium  der  Provinz  Hannover  eingerichteten  forstlich-meteoro- 
logischen  Stationen.  Herausgegeben  von  A.  Mtittrich.  Neunter  Jahrg.,  1888, 
Jan. — Dec.    8°.    Berlin,  s.a. 

[ .] — Jahresbericht  iiber  die  Beobachtungs-Ergebnisse  der  von  den  font- 
lichen  Versuchsanstalten  des  Konigreich  Preussen,  des  Konigreich  Wurttemberg,  des 
Herzogthnm  Braunschweig,  der  thuringischen  Staaten,  der  Reichslande  und  dem 
Landesdirectorium  der  Provinz  Hannover  eingerichteten  fcrstlich-meteorologischen 
Stationen.  Herausgegeben  von  Dr.  A.  Muttrich.  Achter  Jahrg.,  1882.  124  pp. 
8°.    Berlin,  1884  [1883]. 

II  K  b.  meteorolqgische  Centralstation,  Munich.— Uebersicht  fiber  die 

Witterungsverhaltnisse  lm  KSnigreiche  Bayern.  1883,  Jan. — Dec.  la.  fb.  Sheets. 
{Separat-Abdr+cfz  aus  der  "  Augsburger  Abendzeitung") 

K  meteorologiflChe  Central-Station,  Munich.— Beobachtungen  der  meteoro- 
logischen  Stationen  im  Konigreich  Bayern  unter  Berucksichtigung  der  Gewitter- 
erscheinungen  im  Konigreich  Wurttemberg.      Herausgegeben  .  durch 

W.  TOE  Beaold  and  C.  Lang.  Vierter  Jahrg.,  1882.  With  plates,  sm.  r>. 
Munchen,  1883. 

Konigliches  meteorologisches  Institut,  Berlin.— Preussische  statistik.  lxxi. 

Ergebnisse  der  meteorologiscnen  Beobachtungen  im  Jahre  1882.  vii.  +  120  pp., 
1  plate,  sm.  f°.    Berlin,  1883. 

Konigliches    statistisches    Bnrean    in   Berlin.— Witterung  nach   den 

Beobachtungen  des  Kdniglichen  meteorologischen  Institute.  1883,  Jan. — Dec.  4°. 
(Statist.  Correspondenz,  Jahrg.  ix. — x.,  1883-84.) 

Meteorolorische  Centralstation  Stuttgart.— Meteoroiogische  Beobacht- 
ungen angestellt  im  Jahres  1881  und  1882.    2  parts,  oblong  sm.  8°.    s.l.e.a. 

[Meteoroiogische    Centralstation     Stuttgart]— Uebersicht    iiber    die 

Witterungsverhaltnisse  des  Mouats  Januar — Dezember,  1881  und  1882,  nach  den 
Beobachtungen  der  wurtt.  Stationen.  (Von.  Prof.  Dr.  Schoder.)  2  parts, 
oblong  la.  8°.    s.l.e.a. 

Ministerial-Eommission  zur  Untersuchung  der  deutschen  Meere  in 

TTiiil. — Ergebnisse  der  Beobachtuugsstationen  an  den  deutschen  Kusten  iiber  die 
physikalischen  Eigenschaften  der  Ostsee  und  Nordsee  und  die  Fischerei.  Jahrg. 
1882.     Heft  i.— xii.     Oblong  fc°.    Berlin,  1884. 

Wetterwarte  der  Magdehurgischen  Zeitung.— Jahrbuch  der  meteorolo- 
gischen Beobachtungen  der  Wetterwarte  der  Magdeburgischen  Zeitung,  Station  I. 
Ordnung.  Herausgegeben  von  Dr.  R.  Assmann.  Jahrg.  I.  1881  und  1882. 
xri.  +  102  pp.,  1  plate,  la.  4°.    Magdeburg,  1888. 

f.  Great  Britain  and  Ireland. 
Army  Medical  Department]  London. — Annual  abstract  of  meteorological 

observations  taken  at  Netley  and  foreign  stations  in  the  year  1881.  12  pp.  la.  8°. 
{Army  Med.  Dep.  Rep.y  1881,  App.  x.,p.  356.) 

(Benn,  T.  G.) — On  the  spring,  summer,  and  autumn  of  1883,  in  the  vicinity  of 
the  lakeaistrict  of  Cumberland,  from  observations  taken  at  Newton  Beigny,  near 
Penrith.     11  pp.,  1  table,  8°.    Penrith,  1883. 

||  FOX,  W.  L.  —  Tables  of  sea  temperature,  bright  sunshine  and  climate  at  Falmouth, 
for  the  year  1882.  And  notes  by  W.  L.  Fox,  with  other  meteorological  tables  for 
West  Cornwall  and  the  Scilly  Islands.  15  pp.,  1  diagram,  8°.  {Ann.  Rep.  R. 
Cornwall  Polyt.  Soc^  1882.) 

*  Hartnupy  J. — Meteorological  results  deduced  from  observations  taken  at  the 
Liverpool  Observatory  during  the  five  years  ending  December  81st,  1850.  17  pp. 
8°.  [Proc.  Liverpool  Lit.  £*  Phil  Soc,  38th  and  39th  sessions,  1849  to  1851, 
p.  167.] 

McLandflborOUgh,  J.,  and  Preston  A.  E. — Meteorology  of  Bradford  for  1888. 
Computed  from  daily  observations  made  at  the  Exchange,  Bradford.  Oblong  8°. 
Sheet 

Marriott,  W. — The  meteorological  record.  Monthly  results  of  observations 
made  at  the  stations  of  the  Meteorological  Society,  with  remarks  on  the  weather 
for  the  year  1882.    Vol.  it.    vii.  +  67  pp.,  1  plate,  la.  8°    London,  1883. 
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Kawley,  £. — The  weather  of  1888  as  observed  in  the  neighbourhood  of  London, 
and  compared  in  all  respect*  with  that  of  an  average  year.  With  tablet  of  daily 
observations  and  a  diagram,    viii.  +  78  pp.  8°.    London,  [1884]. 

II  Merrifleld,  J. — Meteorological  summary  [of  observations  recorded  at 
Plymouth]  for  the  year  1883.  Oblong  la.  8°.  Sheet.  ("  Western  Daily  Mercury," 
Jan.  3,  1884.) 

Meteorological  Council,  London. — Hourly  readings  from  the  self-recording 
instruments  at  the  seven  observatories  under  the  Meteorological  Council.  188 1, 
2+507  pp.  la.  4°.     Loudon,  1883. 

Meteorological  Office,  London. — Daily  weather  report.    1883,  Jan.  1 — Dec.  31.. 
2  vols.    f°.    BiLeou 
. — Weekly  weather  report.    Vol.  vi.,  1883.    la.  8°.     London,  s.a. 

Stony  hurst  College  Observatory. — Results  of  meteorological  and  magnetical 
observations,  by  the  Rev.  S.  J.  Perry)  1882.   78  pp.  sm.  8°.    Roehampton,  1883. 

g.  Holland. 
Koninklijk    nederlandsch    meteorologisch    Instituat.  —  Nederlandsch 

meteorologisch    Jaarboek  voor  1882.     Vier  en  dertigste  Jaargang.      Oblong  8°. 
Utrecht,  1888. 

h.  Italy. 

Pomioni,  C. — Osservaxioni  meteorologiche  orarie  ottenute  da  strnmenti  regis- 
tratori  durante  l'anno  1881.  Rilevate  e  calcolate  da  C.  Fornioni.  55  pp.,  6  plates, 
sm.  P.    Milano,  1883.      (Pubbl.  R.  Osserv.di  Brera  in  Milano,  iV.  xxiii.) 

Osserratorio  della  Begia  Universita  di  Torino.— Boilettino.    Anno  xvii. 

(1882).    Oblong  la.  8°.     Torino,  1883. 

B.  Osservatorio  astronomico  di  Brera  in  Milano.— Osscrvazioni  meteoro- 
logiche eseguite  nell'  anno  1883  col  riassuuto  composto  sulle  medesime  da  £.  Pini. 
61  pp.  la.  8°.     e.l.e.a. 

Ufficio  centrale  di  Meteorologia,  Roma.— Boiiettino  meteorico.   Anno  v., 

1883,  Jan.  1— Dec.  31.    la.  4°.     Sheets. 

i.  Norway. 
Norwegisches  meteorologisches  Institut— Jahrbuch    ...    fur  1882, 

Herausgegeben  von  H.  Mohn.    vi.  +  99+8  pp.  sm.  f*».    Christiania,  1883. 

I!  Oftedal,  H.— Oversigt  ovejr  Veirforholdene  i  Norge  i  Aaret  1882.  23  pp. 
sm.  8°.    Kristiania,  [1883].     (Tidsskr.  for  Landmatid.) 

j.  Portugal. 

Observatorio  do  Infante  D.  Lnil.— Boletim  meteorologico.  1883,  Jan.  1— 
Dec.  31.     sm.  f°.     Sheets. 

Observatorio  meteorologico  e  magnetico  da  Universidade  de  Coimbra. 

— Observacoes  meteorologicas  feitas     ...     no  anno  de  1882.     (Prefacio  por 
A.  S.  Vi6ga8.)     «•  +  136  pp.  f°.     Coimbra,  1883. 

k.  Russia. 
Physikalisclies    Central-Obeervatorium,    St    Petersburg.  —  Meteoro- 

logisches  Bulletin.     1883,  Jan.  1 — Dec.  31.    f>.    Sheets. 

Jn  the  Russian  language  also. 

S0Ci£t6  des  Sciences  de  Pilllande.— Observations  mlteorologiques.  Vol.  viii. 
Annee  1880.     212  pp.  8°.     Helsingfors,  1883. 

Tlfliser  phjSlkalisches  Observatorinm.— Meteorologische  Beobachtungen 
.  .  .  imJahre  1882.  Herausgegeben  von  J.  Mielberg.  vi.  +  162  pp.  la.  8° 
Tiflis,  1883. 

In  the  Russian  language  also. 

1.  Spain. 
Institnto  y  Observatorio  de  Marina  de  San  Fernando.— Anaies.  Pubiicadoa 

de  Orden  de  la  Superioridad,  por  el  Director  Don  C.  Pujazon.     Seccion  2a.     Ob- 
servaciones  meteorologicas.     Afio  1882.    iv.  +  134  pp.  tf\    San  Fernando,  1883. 


>gique  de  lUniversite  d'Upsal.— -Bulletin  mensuei. 
r  Dr.  H.  H.  Hildebrandsson.    74  pp.  la.  4".    Upsal, 
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m.  Sweden. 
XongL    Svenska  Vetenskaps-Akademien,  Stockholm— Meteorologiska 

Iakttagelser  i  Sverige  utgifna  af  Kongl.  Svenska  Vetenskapj-Akademien,  anstalda 
ocfa  utarbetade  under  inseende  af  meteorologiska  Central-Anstalten.  Tjugondef&rsta 
Bandet,  2  :  dra  Serien  :  Bd.  7.  1879.  (F8rord  af  R.  RubenSOlL)  vii.  4-  153 
pp.  la.  4«\    Stockholm,  1883. 

Meteorologiska  Central-Anstalt,  Stockholm —Manadsafversigt  af  Vader- 

leken    i  Svenge  till   Landtbrukets  tjenst  utgifven  under  meteorologiska  Central- 

Anstaltens  inseende  af  Dr.  H.  E.  Hamberg.  Tredje.  Argingen,  1883.  fb. 
Stockholm,  1*84. 

Observatoire  m6t£orologi< 

Vol.  xiv.    Ann6e  1882.    Par 
1882-83. 

n.  Switzerland. 

jj  Kammermaim,  A.  Resume*  metlorologique  de  Pannee  1882  pour  Geneve  et 
le  Grand  Saint-Bernard.  44  +  95  pp.  8°.  Geneve,  1883.  {Arch.  sc.  phys.  not,, 
1883,  Dec.) 

Schweizerische  meteorologische  Centralanstalt  in  Zurich.— Wetter- 

bericht.     1883,  Jan.  1 — Dec.  31.    4°.     Sheets. 

In  the  French  language  also. 

II  Waters,  A.  W.  —  Observations  made  in  St.  Moritz  in  the  winter  1882-83. 
19  pp.  8°.     (Proc.  Lit.  Phil.  Soc.  Manch.,  xxii.) 

1$. — Asia.    a.  General. 

Colonial  Secretary's  Office,  Hong-Kong. — Meteorological  observations  taken 
at  the  Government  Lock  Hospital,  Victoria,  Hong-Kong.  1883,  Jan. — Dec.  Oblong 
8°.     Sheets. 

(Imperial  Meteorological  Observatory,  Tokei.)— [Daily  meteorological 

observations  at  the]  Imperial  meteorological  station,  Ozaka,  Japan.  1882, 
July — Dec,  and  Results,    sm.  f°.    Sheets. 

In  the  Japanese  language  also. 

Imperial  Meteorological  Observatory,  Tokei  — Weather  map-:.     1883, 

Mch. — June,  la.  4° ;  July — Nov.,  f°. ;  Dec,  la.  8°.     10  vols,    s.l.e.a. 

In  the  Japanese  language  also. 

Observatoire  magnetique  et  metlorologique  de  Zi-ka-weL— Bulletin 

mensuei.     Tome  viii. ;  annee  1882.     With  plates,  sm.  f°.    Zi-ka-wei,  1682. 

Observatorio  meteorol6gico  del  Ateneo  Municipal  de  Manila,  hajo  la 

direction  dc  los  PP.  de  la  Compania  de  Jesus.  Observacioncs  verificadas  durante 
los  afios  de  1880-82.     3  vols.,  with  plates,  sm.  f°.     Binondo,  1883. 

(Principal  Civil  Medical  Officer,  Straits  Settlements.)— Meteorological 

returns.    Singapore,  Straits  Settlements.     1880,  1882.    sm.  f°.    Sheets. 

Surveyor  General's  Office,  Colombo. — Results  of  meteorological  observations 

in  Ceylon  during  the  months  of  January  to  December  1882.  f\  Sheets.  (Suppl. 
to  the  Ceylon  Gov.  Gazette,  1882-83.) 

'•  [Surveyor  General's  Office,  Colombo.]— The  meteorology  of  Ceylon  in 

1881.     (By  C.  H.  Allen.)     24  pp.  f°.     {Administration  Reports,  1881,^.  25  B.) 

b.  India. 

Meteorological  Office,  Bengal. — Abstract  of  observations  as  received  in  the 
Office  of  the  Meteorological  Reporter  to  the  Government  of  Bengal  during  the 
months  of  January  and  February  1883.    sm.  f°.     Sheets. 

These  abstracts  were  discontinued  until  Jane  1883,  and  from  that  date  they 
are  included  in  the  "  Table  of  rainfall  recorded  at  Stations  in  Bengal." 

[Meteorological  Office,  Calcutta.]  —Report  on  the  meteorology  of  India  in 
1881.  By  H.  F.  Blanford.  Seventh  year.  ii.  +  180  +  294  pp.,  9  plates,  f°. 
Calcutta,  1883. 

Meteorological  Office,  India. — Abstract  of  the  result*  of  meteorological 
observations  taken  at^the  Alipore  Observatory  in  the  months  of  Jan. — Dec.,  1888. 
sm.  f>.    Sheets. 

[Meteorological  Office,  India.] — Meteorological  observations  recorded  at  six 
stations  in  India  in  the  year  1882,  corrected  and  reduced.    Published    .... 
under  the  direction  of  H.  F.  Blanford.    xi.  +  191  pp.  f*.    Calcutta,  1883. 
■    16361.  I 
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Meteorological  Office,  India. — Results  of  the  meteorological  observations 
taken  at  the  Altpore  Observatory.     1882,  Dec.  31 — 1883,  Dec.  29.    em.  f°.    Sheets. 

[Meteorological  Office,  India.]— Weather  report.      1883,  Jan.  1 — Dec.  31. 
Sheets. 

(F. — Africa. 

II  Danckelman,  A.  YOn. — Die  Ergebnisse  der  meteorologischen  Beobachtangen 
der  Herren  Herni.  Soyaux  und  Kapt.  R.  Mahnke  in  SsibangeFarm  am  Awandu, 
Gabun,  Westafrika,  w&hrend  der  Jahre  1882  u.  1883,  sowie  Bemerknngen  xn  den 
meteorologischen  Beobachtungen  aus  Omaruru  im  Damaralande.  15  pp.,  2  tabular 
sheets,  8°.    Leipzig,  1884.     (Mitth.  Ver.  Erdk.,  1883.) 

Laboratoire  Kh^divial  du  Cairo* — Observations  me*te\)rologiques.  18S3, 
Jan. — Dec.     la.  4°.    Le  Caire,  s.a. 

[Service  mlt^orologique  du  Gouvernement  g6n6ral  de  l'Alg6rie.]— 

Bulletin  me*teorologique  du  Gouvernement  general  de  rAlgeric.    Annees  viii«-ix% 
1883,  Jan.  1— Dec.  31.    sm.  f°.    Sheets. 

II  Service  m6t6orologique  dn  Gouvernement  g6n£ral  de  rAlgirie.— 

Observations  m&eorologiques  du  Roseau  Africain.  Annee  1880.  74  pp.  la.  4°. 
Paris,  1882.     (Ann.  Bureau  central  meteor.  France,  1880,  //.) 

£). — America,    a.  Canada. 

Cundall,  H.  J.— Abstract  of  meteorological  register  for  the  year  1882. 
Charlottetown,  Prince  Edward  Island.    Oblong  la.  8°.    Sheet. 

(Magnetical  Observatory,  Toronto.)— General  meteorological  register  for  the 
year  1883.     6  pp.  8°.    s.l.e.a. 

b.  United  States. 

New  York  Meteorological  Observatory.— Abstract  of  registers  from  self- 
recording  instruments.     1881,  Jan. — Dec,  and  annual  tables.    4°. 

Nipber,  P.  E. — [Bulletin  of  the]  Missouri  Weather  Service.  1883,  Jan.— Dec. 
la.  4°  and  la.  8°.     Sheets. 

Office  of  the  Cbief  Signal  Officer,  Washington.— international  simultaneous 

meteorological  observations,  including  a  monthly  summary  with  daily  bulletins 
and  accompanying  charts,  for  the  months  of  January  to  December,  1881.  la.  4°. 
Washington,  1882-83. 

This  bulletin  contains  observations  recorded  in  various  countries  throughout 
the  Globe. 

-. — War   Department    weather  map.      1883,  Jan.   1 — Dec.  31.      la.  f*. 


Sheets. 


c.  Central  America. 


Institute  nacional  de   Guatemala.— Observaciones   meteorological.    1882, 
Jan. — Dec.,  and  Resumen.    f°.      Sheets. 

i 

Ministerio  de  Fomento  de  la  Bepublica  Mexicana—  Boietin.  Tomo  vi, 

1881,  Nos.    1-100,   107-179,    186-198.      vii.,    1882,  Nos.    1-75,   77-124.      la.  f°. 
Sheets. 

e.  West  Indies. 

II  (Hall,   M.)— Weather  report  for  the  months  of  Jan.— Dec.  1883.    sm.  f>. 
Jamaica,  1883-84.     (From  the  Jamaica  Gazette.) 

Jefatura  de  Obras  publicas  de  Puerto  Rico. — Resumen  de  las  observaciones 

ineteorologicas  verificadas    .     .     .     1883,  Jan. — Dec.    4°.    Sheets. 

W[alcott],  R.  B. — Meteorological  observations  .    .     .  taken  at  Joes  River 
House,  St.  Joseph's,  Barbados,    .    .    .    during  the  year  1882.    sm.  f°.    Sheet. 

.—Meteorological    observations    taken    at      .     .     .       Barbados.      1883, 
Jan.  1 — Dec.  30.     Slips. 

<jp. — Australasia. 

Gore,    R.    B. — Meteorological   observations,    Wellington.      1882,  Jan. — Dec, 
Slips. 
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H  Hector.  J.— Abstract  of  meteorological  observations,  New  Zealand,  for  the 
quarters  ending  March,  Jane,  September,  and  December  1882.  sm.  f°.  Sheets. 
(Extracts  from  the  New  Zealand  Gazette,  1882-83.) 

II  (Hector,  J.) — [Meteorological  observations  in  New  Zealand,  1881,  1882.] 
2  papers,  sm.  f°.     (Statistics  of  New  Zealand,  1881  and  1882,  p.  57.) 

Melbourne  Observatory. — Monthly  record  of  results  of  observations  in  meteoro- 
logy, terrestrial  magnetism,  etc.,  etc.,  taken  at  the  Melbourne  observatory,  together 
with  abstracts  from  meteorological  observations  obtained  at  various  localities  in 
Victoria.  Under  the  superintendence  of  R.  L.  J.  EUery.  1882,  Jan. — Dec. 
la.  8°.    Melbourne,  s.a. 

(Surveyor  General,  Perth.) — Meteorological  report  for  the  year  1882.  14  pp., 
13  plates,  sm.  f°.    Perth,  1883. 

Jf. — Sea. 
Danisches    meteorologisches    Institut    und  deutsche   Seewarte.  — 

T&gliche  synoptische  Wetterkarten  fur  den  nordatlantischen  Ozean  und  die 
anhegenden  Theile  der  Kontinente.  Eretes  Quartal  (Dezember  1880  bis  Februar 
1881).    2  pp.,  93  charts,  fl>.     Copenhague  et  Hambourg,  1884. 

Deut8Che  Seewarte. — Resultate  meteorologischerBeobachtungen  vondeutschen 
und  holl&ndischen  Schiffen  fur  Kingradfelder  des  Nordatlantischen  Ozeans. 
Quadrate  110  und  75.  Herausgegeben  von  der  Direktion  (G.  Neumayer). 
Nos.  IV.  und  V.    2  vols.,  la.  4°.    Hamburg,  1882-83. 

Hamberg,  H.  £. — Resume  af  meteorologiska  observationer  i  Gyda-viken  i 
vestra  Sibinen,  72°  14'— 72°  25'  N.L.,  76°  14'— 77°  12'  O.  Gr.,  ombord  pa  fartyget 
Oscar  Dickson,  oktober  1880— July  1881,  utforda  af  Kapten  M.  E.  Arnesen. 
4  pp.  8°.     (Ymer,  1883,  p.  146.) 

Norsk  Nordhavs  Expedition,  1876-78.    X.  Meteoroiogi  af  H.  Mohn.    Med 

13  Truesnit,  3  Plancher  og  1  Kart.     150  pp.  f>.     Christiania,  1883. 

In  the  English  language  also. 

(Office  of  the  Chief  Signal  Officer,  Washington.)— Meteorological  and 

physical  observations  on  the  East  Coast  of  British  America,  by  0.  T.  Sherman. 
Prepared  under  the  direction  of  W.  B.  Hazen.  Professional  Papers  of  the 
Signal  Service.    No.  xi.    202  pp.,  1  plate,  la.  4°     Washington,  1883. 

Fhysikalisches  Central-Observatorium,  St.  Petersburg.— Meteoroiogische 

Beobachtungen  angestellt  auf  Schiffen  der  Russischen  Flotte.  Publicirt  von  der 
Abtheilung  fur  maritime  Meteorologie  des  physikalischen  Central-Observatoriums, 
mit  Unterstutzung  des  hydrographischen  Departements  und  auf  Kosten  des  Marine- 
Ministerums.  Band  I.  (Vorwort  von  H.  Wild.)  4  +  xv.  +  215  pp.,  1  chart, 
la.  4°.    St.  Petersburg,  1883. 

In  the  Russian  language  also. 

Q— METEOROLOGY.— TABLES. 

Kobold,  H. — Klinkerfues'sche  Constanten  zur  Reduction  auf  den  scheinbaren 
Ort   fur  die  mittleren  Tage   1884,  12h  mittlere  Zeit   Berlin.     Berechnet  von  H. 

Kobold.     Verdffentiicht  von  der  Koniglichen  Sternwarte  zu  Gottingen. 

15  pp.  8°.    (Gottingen,  s.a.) 

Reduction  of  barometrical  observations  to  sea  level.    2  pp.  f°.  (Engineer* 

ing,  1884,  Feb.  22,  p.  160.) 

S—  OZONE. 

Bineau,  A. — Resume"  des  donnees  ozonometriqes  recueillies  a  Lyon  depuis  les 
premiers  jours  de  Join  1855  jusqn'au  mois  de  Mara  1857,  et  remarques  k  ce  sujet. 
Lu  .  .  .  le  24  Nov.  1857.  12  pp.  la.  8°.  (Acad,  de  Lyon,  CI.  de  Sc,  T%  vii. 
p.  225.) 

T— PERIODICALS,   PROCEEDINGS,   TRANSACTIONS,  AND 

ANNUAL  REPORTS. 

Acad6mie  des  Sciences,  Paris. — Comptes  Rendus  hebdomadaires  des  stances. 
.     .     .   Tomes  xcvi.,  xcvii.,  1883.     2  vols.  4°.     Paris,  1883. 

American  Philosophical  Society. — Proceedings  of  the  American  Philosophical 
Society  held  at  Philadelphia  for  promoting  useful  knowledge.  Vol.  xx.,  Jan.  1882 
to  April  1883.    With  plates,  la.  8°.    Philadelphia,  1883. 

Archives  des  sciences  physiques  et  naturelles.     Troisieme  penode. 

Tomes  ix,-x.    2  vols.,  with  plates,  8°.     Geneve,  1883. 
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110  Report  of  the  Meteorological  Council. 

Association  SCieiltiflque  de  France. — Bulletin  hebdomadaiie.  Deuxi&me 
serie.    Tomes  vii.,  viii.,  1883-84.    2  vols.  8°.    Paris,  1883. 

Associazione  meteorologica  italiana. — Boiiettino  mensuale  pubbiicato  per 

cura  deir  Osservatorio  centraTe  del  Ileal  Collegio  Carlo  Alberto  in  Moncalieri. 
Serie  II.,  vol.  II.  (della  intent  Collezione,  Yol.  xvii.)  Anno  1881-82.  1  vol.  sm.  f>. 
Torino,  1882. 

British  Association  for  the  Advancement  of  Science.— Report  of  the 

fifty-second    meeting held    at    Southampton    in    August    1882. 

Ixxviii.  +  716  +  94  pp.,  10  plates,  8°.    London,  1883. 

Bureau  central  m£t£orologique  de  France— Annales  .  .  .  pubiiees 
parRHascart:— 

Annie  1880.    II.  Bulletin  des  observations  francaiscs  et  revue  climatologique. 

1  vol.,  with  plates,  la.  4°.    Paris,  1882. 
1881.       I.  Etude  des  oragos  en  France  et  me*moires  divers.     1  vol.,  with 
plate?,  la  4°.    Paris,  1883. 
III.  Pluies  en  France.     1  vol.,  with  plates,  la.  4°.    Paris,  1883. 
IV.  Mlteorologie  generate.     1   vol.,  with  plates,  la.  4°.      Paris, 
1883. 

*Ciel  et  Terre.— Revue  populaire  d'astronomie  de  me'teorologie,  et  de  physique 
du  globe.  Quatrieme  annee.  l'r  Mars  1883-15  FeVrier  1884.  1  vol.,  with  plates, 
8°.     Bruxelles,  1884. 

Comiti  international  des  Poids  et  Xesures. — Proces-verbaux  des  seances 

de  1882.  158  pp.  8°.  Paris,  1883. 

Commission  mltlorologique  du  Bepartement  de  Vancluse.— Compte- 

Kendu  pour  l'annle  1882.    38  pp.,  7  plates,  sm.  f\     (Avignon,  s.a.) 

Deutsche  Seewarte. — Monatliche  Uebersicht  der  Witterung  fur  jeden  Monat 
des  Jahres  1882.    Jahrg.  vii.,  with  plates,  la.  8°.    Hamburg,  s.a. 

Finska  VetenskapS-Societeten.— ftfVersigt  af  Finska  Vetenskaps-Societetens 

Forhandlingar.     xxiv.    1881-1882.     With  plates,  8°.     Helsingfors,  1882. 

Franklin  Institute,  Philadelphia.— The  journal  of  the  Franklin  Institute, 
devoted  to  science  aud  the  mechanic  arts,  published  by  the  Institute,  under  the 
direction  of  the  Committee  on  publication.  Vols,  cxvi.,  cxvii. ;  Third  serieB,  vols. 
lxxxv.,  lxxxvi.,  1883.    2  vols.,  with  plates,  8°.     Philadelphia,  1883. 

Geological  and  Natural  History  Surrey  of  Canada.— Report  of  Progress 

for  1879-80.     xix.   +9  +  55  +   4+177  +  4+118  +  4+47+4  +  125  +  4 
+  15  +  4r21.    22  plates,  5  maps,  la.  8°.    Montreal,  1881. 

Government  Observatory,  Bombay. — Report  on  the  condition  and  pro- 
ceedings of  the  Government  Observatory,  Colaba,  for  the  year  which  ended  with  the 
30th  June,  1883.    (By  F.  Chambers.)     8  pp.  sm.  ft    s.l.e.a. 

Hansa. — Zeitschrift  fur  Seewesen.  (Redigirt  und  herausgegeben  von  W.  V0U 
Freeden.)    xx.  Jahrg.,  1883.     With  plates,  sm.  f>.     Hamburg,  s.a. 

(HydrOgraphiC  Office,  Washington.)— Annual  report  of  the  Hydrographer 
to  the  Bureau  of  Navigation  for  the  fiscal  year  ending  June  30,  1883.  15  pp.  la.  8°. 
Washington,  1883. 

Hydrographisches  Amt  der  Admiralitat,  Berlin.— Annaien  der  Hydro- 

graphie  und  maritimen    Meteorologie.     Organ  des  hydrographischen  Amtes  und 
der  deutschen  Seewarte.    xi.  Jahrg.,  1883.    With  plates,  la.  8°.    Berlin,  s.a. 

Kaiserliche  Afcademie  der  Wissenschaften,  St  Petersburg.— Repertorium 

fur  Meteorologie    .    .    .    Redigirt  von  H.  Wild.    Baud  viii.,  with  plates,  sm.  r*. 
(St.  Petersburg),  1883. 

Kais.  und  Eon.  geographische  Oesellschaft  in  Wien.— Mittheilungen. 

1882.    Redigirt  von  Dr.  J.  Chavanne.    xxt.  Band  (der  neuen  Folge  xv.).     With 
plates,  la.  8°.    Wien,  1882. 

*  Kettler,  J.  I. — Zeitschrift  fur  wissenschaftliche  Geographic  iii.  Jahrg.  With 
plates,  la.  8°,     Lahr,  1882. 

K.  K.  hydrographisches  Amt,  Pola. — Mittheilungen  aus  dem  Gebiete  des 
Seewesens.    Jahrg.  1883.    xi.  Band.    With  plates,  la.  8°.    Pola,  1883. 

Contains  also  some  unnumbered  pages  of  meteorological  observations  recorded 
at  Pola  during  1882-83. 

Knowledge. — An  illustrated  magazine  of  science  plainly  worded,  exactly 
described.  Conducted  by  R,  A.  Proctor.  Vols.  iii.  and  iv.,  1883.  2  vols.,  4°. 
London,  1883.  ~ 
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Kongelige  danske  videnskabernes  Selskab— Oversigt  over  det   .    .    . 

Forhandlinger  og  dets  Medlemmers  Arbejder  i  Aaret  1882.  With  plates,  la.  8°. 
Kj^benhavn,  1882-83. 

*  Krebs,  (j. — Die  Physik  im  Dienste  dcr  Wissenschaft,  der  Kunst  und  des 
praktiflchen  Lebens.  Herausgegeben  von  Dr.  G.  Krebs.  582  +  xvi.  pp.,  1  tabular 
form,  8°.     Stuttgart,  1884. 

Leicester  Literary  and  Philosophical  Society —Report  of  the  Council 

.  .  .  .  presented  to  the  annual  general  meeting,  assembled  June  25th,  1883. 
And  the  transactions  of  the  Society,  for  the  session  1882-83.  47  +  17  pp.  8°. 
Leicester,  [1883]. 

. — The  Transactions     .   .    .     from  June,  1835,  to  Jnne,  1879,  forty-four 

sessions.   Edited  by  F.  T.  Hott  andT.  Carter,    iv.  +  396  pp.  8°.   Leicester,  1884. 

*  London,  Edinburgh,  and  Dublin  Philosophical  Magazine  and  Journal  of 
Science.    Conducted  by  Sir  JR.  Kane,  Sir  W.  Thomson,  and  W.  Francis* 

Fifth  series.     Vols,  xv.-xvi.,  1883.     2  vols.,  with  plates,  8°.     London,  s.a. 

(Melbourne  Observatory.)— Eighteenth  report  of  the  Board  of  Visitors  to  the 
Observatory ;  together  with  the  annual  report  of  the  Government  Astronomer.  16  pp- 
sm.  f°.    Melbourne,  s.a. 

Meteorological  Commission,  Cape  of  Good  Hope.— Report    ...    for 

the  year  1882.     viii.  +  93  pp.  sm.  f°.     Cape  Town,  1883. 

Meteorological  Council,  London. — The  quarterly  weather  report,   1877  and 

1880.  Appendices  and  plates.     2  vols.,  with  plates,  la.  4°.     London,  1883. 

(Meteorological  Office,  Bengal.)  —Administration  report  of  the  meteoro- 
logical reporter  to  the  Government  of  Bengal,  for  the  year  1882-83.  (By  J,  Eliot.) 
19  pp.  sm.  f°.    s.l.e.a. 

[Meteorological  Office,  India.] — Report  on  the  administration  of  the  meteoro- 
logical department  of  the  Government  of  India  in  1882-83.     107  pp.  f1.     s.l.e.a. 

(Meteorological  Office,  Madras.) — Administration  report  of  the  meteoro- 
logical reporter  to  the  Government  of  Madras,  for  the  year  1882-83.  24  pp. 
la.  8°.     Madras,  1883. 

Meteorological  Service,  Dominion  of  Canada.— Monthly  weather  review. 

1883,  Jan. — Dec.     With  plates,  la.  4°.     s.l.e.a. 
— Report    ...  by  C.  Carpmael.    For  the  year  ending  December  31,  . 

1881.  xxii.  +  221  pp.  la.  8°.     Ottawa,  1882. 

Meteorological  Society,  London.— Quarterly  journal.  Vol.  ix.,  la.  8°. 
London,  1883. 

Ministdre  de  la  Marine  et  des  Colonies,  Paris.— Revue  maritime  etr 

coloniale.     Tomes  lxxvi.-lxxx.     5  vols.,  with  plates,  la.  8°.     Paris,  1883-34. 

Ministerio  de  Fomento  de  la  Bepublica  mexicana.— Anaies.    Tomo  vfr 

702  pp.,  8  plates,  la.  8°.    Mexico,  1882. 

*  Nature. — A  weekly  illustrated  journal  of  science.  Vols,  xxvii.-xxviii.  1882-88. 
2  vols.,  with  portraits,  la.  8°.    London  and  New  York,  1883. 

*  Nature,  La. — Revue  des  sciences  et  de  leurs  applications  aux  arts  et  a, 
rindustrie.  Journal  hebdomadaire  illustre\  Redacteur  en  Chef  Q.  Tissandier. 
Onzieme  annee,  1883.     1"  et  2e  Semestres.     2  vols.  sm.  f°.    Paris,  s.a. 

*  Nautical  Magazine  for  1883.  New  series.  A  journal  of  papers  on  subjects 
connected  with  maritime  affairs.     Vol.  Hi.     8°*    London,  s.a. 

Observatoire  de  MontSOUris—  Annuaire  de  1'Observatoire  de  Montsouris 
pour  Pan  1883.  M&£orologie.  Agriculture.  Hygiene.  (Introduction  par  Maril- 
Davy.)     449  pp.,  1  plate,  18mo.     Paris,  s.a. 

Observatorio  astronomico  nacional  de  Tacubaya.— Anuario    .    .    .   para 

el  afio  de  1884  formado  bajo  la  direccion  del  Ingeniero  A.  Anguiano.    Ano  iv.. 
358  pp.,  2  plates,  sm.  8°.     Mexico,  1883. 

Oerterreichische Gesellscbaft fur Meteorologie—  Zeitschrift.   Redigirt von 

J.  Hann.    xTiii.  Band.     With  plates,  la.  8°.     Wien,  1883. 

Office  of  the  Chief  Signal  Officer,  Washington.— Annual  report  of  the 

Chief  Signal   Officer  to  the  Secretary  or  War  for  the  year  1860.    Parts  I.  and  II. 
2  vols.,  with  plates,  8°.     Washington,  1881. 

. — Monthly  weather  review.     1882,  1883,  Jan.— Dec.     With  charts,  4°. 

Washington,  1882-84. 

Fetermann's  (Dr.  A.)  Mittheilungea  aus  Justu*  Perthes'  geographischet 
Anstalt.  Herausgegeben  von  E.  Behm.  29  Band,  1883.  With  plates,  4\ 
Gotha,  s.a. 


112  lieport  of  the  Meteorological  Council. 

Physikalischer  Verein  zu  Prankfart  am  Main.— Jahresbericht .    .   .  fur 

das  Rechnungsjahr  1881-82.     45  pp.,  6  sheets  of  met.  obsns.  for  1882,  2  diagrams, 
8°.     Frankfurt  a/M.t  1883. 

II  Physikalisches  Central  Observatorium,  St.  Petersburg.— Jahresbericht 

.    .    .    fur  1881  und  1882.     Der  Akademie  abcesthttet  vouH.  Wild.     2  +  102  pp. 
sm.f\    St.  Petersburg,  1883.     (lieprrt.  Meteor,  viii.) 

Pontiflcia  TJlliverBita  Gregoriana,  continuazione  del  bullettinometeorologico 
dell'  Osservatorio  del  Collcgio  roraano,  con  corrispondenza  e  bibliografia  per 
1'aTaiizamcnto  della  fisica  terrestre,  fondato  dal  F.  A.  Sccchi.  Vol.  xxi.,  anno  xxi., 
1882.     With  plate,  sm.  f°.     Roma,  J8b2. 

(Prest06,  H.) — Report  on  the  Botanic  Gardens  [Trinidad]  for  1882,  together 
with  returns  for,  and  observations  relating  to,  1881.     43  -t-  vii.  pp.  sm.  f°.     s.l.e.a. 

Boyal  Cornwall  Polytechnic   Society. — The  fiftieth  and  jubilee  report, 

1882.     With  plates,  8°.     Falmouth,  [1883]. 

Boyal  Geographical  Society.  London.— Proceedings    .    .   .    and  monthly 

record  of  geography.    New  monthly  series.     Vol.  v.,  1883.    With  plates,  la.  8°. 
London,  1883. 

Royal  Society  of  London. — Proceedings.  Feb.  to  June  1883.  Vol.  xxxv., 
with  plates,  8°.    London,  1883. 

Boyal  Society  Of  Tasmania. — Papers  and  Proceedings  .  ,  .  for  1881 
and  1882.     2  vols.,  with  plates,  8°.     Hobart,  1882-88. 

Boyal  United  Service  Institution,  London.— Journal.     Vol.  xxvi.,  with 

plates,  8°.   London,  1883. 

Btigby  School  Natural  History  Society.— Report   ...   for  the  year 

1882.     (Preface  by  P.  D.  Morice  and  Q.  C.  Bichards,  Editors.)     xvi.  +  38  pp., 
4  plates,  8°.     Rugby,  1883. 

Schweizerische  meteorologische  Centralanstalt.— Annaien.   1 88 1, 1882. 

Der    '•  Schweizerischen    meteorologischen    Beobachtungen "    xviii.,    xix.,    Jahrg. 
2  vols.,  with  plates,  4°.     Zurich,  s.a. 

For  previous  years,  see  P.  A.  n. 

Scientific  Department  of  the  Naval  Technical  Committee,  St  Peters- 
burg.— Naval  Repertory.  1882,  Nos.  3,  4,  6,  7-9,  12 ;  1883,  Nos.  1,  8,  5-9,  11,  12. 
Vols,  clxxxix.-cxcix.,  with  plates,  la.  8°.     St.  Petersburg,  1882-83. 

In  the  Russian  language. 

Smithsonian  Institution,  Washington. — Annual  report  of  the  Board  of 

Regents  of  the  Smithsonian  Institution,  showing  the  operations,  expenditures,  and 
condition  of  the  Institution  for  the  year  1881.   xvl.  +  839  pp.  8°.    Washington,  1883. 
■. — Smithsonian  contributions  to  knowledge.     Vols.  vi.-xi.,  xiii.-xviii.,  xx.- 
xxii.     15  vols.,  with  plates,  la.  4°.     Washington,  1854-1880. 

.—  Smithsonian  miscellaneous  collections.    Vols,  i.,  ii.,  iv.,  v.,  vii.,  ix.,  x., 

xii.-xxi.,  17  vols.,  with  plates  and  portraits,  la.  8°.    Washington,  1862-81. 

Societas  scientiamm  PennicoB. — Acta.    Tomus  xii.    l  vol.,  with  plate?, 

la.  4°.    Helsingforsioe,  1883. 

Society  de  Olographic  de  Gendve—  Le  Globe.  Journal  geograpbique. 
Tomes  xxi.,  xxii.     Quartrieme  s£rie,  Tomes  i.-ii.,  2  vols.,  8°.     Geneve,  s.a. 

Society  Of  Arts.  London. — Journal.  Vol.  xxxi.  From  Nov.  17,  1882,  to 
Nov.  16,  1883.     With  plate,  la.  8°.    London,  1883. 

Symons's  monthly  meteorological  magazine.  Vol.  xviii.,  1883.  With  plates,  8°. 
London,  s.a. 

Tasmania. — Report  of  the  meteorological  Observer  (J.  Shortt)  for  part  of  the 
year  1882.     11  pp.  f°.    Tasmania,  s.a. 

Ufficio  centrale  di  Heteorologia  italiana. — Annaii.    Serie  II.    Vols,  ii., 

1880,  iii.,  1881,  Parte  i, — Hi.     (Introduzione  del  P.  Tacchini.)     4  vols.,  with  plates, 
rul  f°.     Roma,  1882-83. 

Yorkshire  Philosophical  Society. — Annual  report  of  the  Council    .   .    . 

.     .     .     .    for  mdocclxxxii.    Presented  to  the  annual  meeting,  February  6th,  1883. 
49  pp.  la.  8°.     York,  1883. 

U— RAIN. 

j|  Border,  Gh  P.— Rainfall  at  Clifton  in  1882.  2  pp.  8°.  (Proc.  Bristol  Nat. 
Soc.) 

. — Thirty  years'  rainfall  at  Clifton.     6  pp.,  2  plates,  8°.     {Proc.  Bristol 
Nat.  Soc.} 
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II  (Hall,  M.)— Jamaica  rainfall  from  about  1870  to  the  end  of  1879.  Parts  i. 

and  ii.,  with  additions  and  corrections.  2  papers,  f°.  Kingston,  1888.  {Sup pi. 
to  ike  Jamaica  Gazette,  October  4  and  18,  1883.) 

These  form  Nos.  31  and  33  of  the  "  Jamaica  Weather  Report." 

Meteorological  Council,  LondoiL— Rainfall  tables  of  the  British  Isles  for 
1866-1880.  Compiled  from  the  records  of  366  stations  by  G.  J.  Symons.  (Pre- 
face by  E.  H.  Scott.)     199  PP.,  3  plates,  la.  8°.    London,  1883. 

Meteorological  Office,  Bengal.— Table  of  rainfall  recorded  at  stations  in 
Bengal.    1883,  Jan. — Dec,  and  annual  tables.    6m.  f°. 

Moore,  J.  W.— Rainfall  in  1883,  at  40,  Fitzwilliam  Square,  West,  Dublin.  8°. 
Sheet. 

*  North-West  Provinces. — Revenue  meteorological  statements  of  the  North- 
Western  Provinces,  for  the  several  official  years  from  1844-45  to  1849-50.  91  pp., 
la.  4°.    Agra,  1858. 

This  contains  rainfall  observations  only. 

Observatoiinm  te  Batavia. — Regcnwaarnemingen  in  Nederlandsch-Indie. 
Vierde  Jaargang,  1882.  Door  Dr.  J.  P.  Van  der  Stok.  xiv.  +  341  pp.  8°. 
Batavia,  1883. 

Title  page  and  Preface  in  the  English  language  also. 

(Office  of  the  Chief  Signal  Officer,  Washington.)— Charts  and  tables  showing 

geographical  distribution  of  rainfall  in  the  United  States.  Prepared,  under  the 
direction  of  W.  B.  Hazen,  by  H.  E.  G.  IhulWOOdy.  Professional  Papers  of  the 
Signal  Service.    No.  ix.     51  pp.,  13  charts,  la.  4°.     Washington,  1883. 

Principal  Civil  Medical  Officer,  Straits  Settlements.— Rainfall  Returns. 

Singapore,  1880.     sm.  f°.     Sheets. 

Raulln,  V. — Observations  pluviom&riques  faites  en  France  de  1871  h  1880. 
48  pp.  8°.     {Bordeaux,  1883.) 

. — Sur  le  regime  pluvial  de  l'Algerie  pendant  la  periode  decennale  1871- 

80.     5  pp.  4°.     {Gazette  Mtdicale  de  VAlge'rie,  15  Aout,  1883.) 

Roper,  W. — Statistics  of  Lancaster  rainfall  and  other  local  meteorological 
information,  1784  to  1883.     17  pp.,  3  plates,  la.  8°.    (Lancaster,  1884.) 

RtlSSell,  H.  C. — Anniversary  address.  Delivered  to  the  Royal  Society  of 
N.S.W.,  3  May,  1882.     30  pp.  8°.     (Sydney,  1883.) 

Contains  some  remarks  on  the  artificial  production  of  rain. 

. — Results   of  rain  and  river  observations  made  in  New   South  Wales 

during  1882.    22  pp.,  2  plates,  la.  8°.     Sydney,  1883. 

I!  Surveyor  General's  Office,  Colombo.— The  Hon.  the  Surveyor-General's 
Return  of  rainfall  in  Ceylon  during  the  year  1882,  and  means  during  different 
periods,  la.  f°.  Sheet.  {Suppl.  to  the  «'  Ceylon  Gov.  Gazette,"  No.  4,527, 
June  1,  1883.) 

Symons,  G.  J. — British  rainfall,  1882.  On  the  distribution  of  rain  over  the 
British  Isles,  during  the  year  1882,  as  observed  at  more  than  2,000  stations  in  Great 
Britain  and  Ireland,  with  articles  upon  various  branches  of  rainfall  work.  56  +  207 
pp.,  5  plates,  1  table,  8°.    London,  1883. 

W— TEMPERATURE. 

I!  Blanford,  H.  P. — Some  further  results  of  sun-thermometer  observations  with 
reference  to  atmospheric  absorption  and  the  supposed  variation  of  the  solar  heat. 
13  pp.  8°.     {Journ.  Asiat.  Soc.  Bengal,  LI.  Part  ii.,  1882,  p.  72.) 

II  Erk,  F. — Die  Bestimmung  wahrer  Tagesmittel  der  Temperatur  unter  beson- 
derer  Beriicksichtigung  langjahriger  Beobachtungen  von  Miinchen.  Mit  einleitenden 
Bemerkungen  von  W.  VOn  Bezold.  55  pp.,  3  plates,  4°.  {Abhandl.  k.  bayer. 
Akad.  Wiss.,  II.  CI,  xiv.  B<L,  ii.  Abth.,p.  177.) 

(Hazen,  H.  A.)— The  dry-  and  wet-bulb  hygrometer.  Read  before  the  Phil. 
Soc.  of  Washington,  D.C.,  May  5,  1883,  at  its  235th  meeting.  5  pp.  la.  8°. 
{Science,  Cambridge,  Mass.,  I,  1688,/).  502.) 

Hellmann,  G. — Die  milden  Winter  Berlin's  seit  1720.  2  pp.  sm.  tf\  Dated, 
Berlin,  Feb.  1884. 

||  . — Ueber  den  jahrlichen  Gang  der  Temperatur  in  Norddeutschland.    1 1  pp., 

2  plates,  sm.  fb.     {Zeitschr.  k.  preuss  statist.  Bureau,  Jahrg.  1883.) 


II  Hdgbom,  A.  G. — Marche  des isothermes  en  Automnedansle  Nord  de  1' Europe. 
esonte  a  la  Soc.  R.  des  Sc.  d'Upsal  le  20  Sept.  1883.  8  pp.,  5  plates,  4°.  Upsal, 
83.    {JXova  Ada  Beg.  Soc.  Ups.,  Scr.  iii.) 
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Meteorological  Office,  India. — Abstract  of  the  results  of  the  thermometric 
observations  taken  at  the  meteorological  Office,  Chowringhee,  in  the  months  of 
January  to  December,  1883.    sm.  f>.    Sheets. 

. — Results  of  the  thermometrical  observations  taken  at  the  meteorological 
Office,  Chowringhee.     1882,  Dec.  31—1883,  Dec.  29.    sm.  f>.    Sheets. 

II  Pouchet,  0. — Note  sur  les  temperatures  de  la  mer  observers  pendant  la  mission 
de  Laponie.    8  pp.  4°.    Dated,  2  J  an  v.,  1882.     \_Compt.  rend.  acad.  sc,  Paris.'] 

II  StOW,  P.  W.— On  solar  radiation,  1869-1874.  12  pp.  la.  8°.  (Quart.  Journ. 
Meteor.  Soc.f  II.  ».*.,  1874,  p.  205.) 

||  . — On  temperature  in  sun  and  shade.    An  account  of  experiments  made  at 

Harpenden,  Herts.    9  pp.  la.  8°.     {Quart.  Journ.  Meteor.  Soc,  I.  n*s.t  1873,  p. 
146.) 

. — On  the  absorption  of  the  sun's  heat-rays  by  the  vapour  of  the  atmo- 


sphere.    16  pp.  la.  8°.     (Quart.  Journ.  Meteor.  Soc,  II.  n.s.,  1875,  p.  241.) 

|| . — Solar  radiation.   An  account  of  some  experiments  made  at  Harpenden, 

Herts.     10  pp.  la.  8°.     (Quart*  Journ.  Meteor.  Soc,  I.  n.*.,  1873,  p.  137.) 

II  Strachey,  R. — On  the  computation  of  the  quantity  of  heat  in  excess  of  any 
fixed  base  temperature,  received  at  any  place  during  the  course  of  the  year,  to  supply 
a  standard  for  comparison  with  the  progress  of  vegetation.  21  pp.  la.  4°.  (Quart. 
Weather  Rep.,  1878.    p.  [13].) 

i|  (WoelkofF,  A.) — On  some  conditions  necessary  for  the  determination  of  heat 
in  oceans,  and  their  relation  to  the  thermostatics  of  the  Globe.  17  pp.  la.  8*. 
(Proc.  Imp.  Russian  Geogr.  Soc,  vol.  xix.) 

In  the  Russian  language. 

||  Woeikoff,  A. — Ueber  die  Grosse  der  taglichen  Warmeschwankung  in  ihrer 
Abh&ngigkeit  you  den  Localvcrhaltnissen.  17  pp.  la.  8°.  (Zcitschr.  oesterr. 
Geselhch.  Meteor.,  Wien,  xviii.,  1883,  pp.  211  u.  241.) 


X— WEATHER  TELEGRAPHY  AND  PREDICTION. 

II  Abercromby,  R.,  and  Marriott,  W.— Popular  weather  prognostics.  17  pp. 
la.  8°.     (Quart.  Journ.  Meteor.  Soc,  IX.,  1883,  p.  27.) 

Bobber,  J.  van. — Die  Ergebnisse  der  ausiibenden  Witterungskunde  wahrend 
des  Jahres  1882.  28  pp.  la.  8°.  (Monatl.  Uebers.  Witterung,  Hamburg,  vii.,  1882, 
p.  1.) 

*  (Dnrand-Greville,  E.) — L&  prevision  du  temps  et  la  mlteorologie  generate. 
53  pp.  8°.     [Bibl.    Univ.  et  Revue  Suisse.  Sme  piriode,  1883,  xviii.,  p.  506,  xix.,, 

p.  87.] 

II  HildebrandflSOn,  H.  H. — Samling  af  bemarkelsedagar,  tecken,  marken, 
ordspr&k  och  skrock  rdrande  vaderleken.  118  pp.  8°.  (Antiquar.  tidskr.  fSr 
Sverige,  Del.  7,  Nr.  2.) 

Office  of  the  Chief  Signal  Officer,  Washington.— To  foretell  frost.   Signal 

Service  Notes  No.  iii.    Prepared  under  the  direction  of  W.  B.  Hazen  by  J.  Allen. 

11  pp.  la.  8°.     Washington,  1882. 

Scott,  R.  H. — On  storm  warnings.  21  pp.  8°.  London,  1883.  (Paper  read  at 
a  Conference  of  the  Intemat.  Fisheries  Exhib.,  July  16,  1883.) 

Tasmania. — Australian  and  Tasmanian  intercolonial  weather  telegram  and  fore- 
cast system.  Correspondence.  Ordered  by  the  House  of  Assembly  to  be  printed, 
July  12,  1882.     12  pp.  sm.  f°.    *.l.e.a. 

*  Williams,  W.  M.  —  The  weather  forecasts  of  the  Meteorological  Office. 
2  pp.  4°.     (Knowledge,  vol.  iii.,  June  29,  1883,  p.  386.) 


Y— WINDS,  STORMS,  AND  CYCLONES. 

Berg  Graf  F. — Brounow's  neue  Theorie  der  fortschreitenden  Bewegung  yon 
Cyklonen  und  Anticyklonen.  12  pp.  la.  8°.  [Gaea;  Natur  und Leben.,x\x.  Jahrg., 
1883,  p.  137.] 

||  Curtis,  R.  H. — Notes  of  a  second  series  of  experiments  on  the  distribution  of 
pressure  upon  flat  surfaces  perpendicularly  exposed  to  the  wind.  5  pp.  la.  8°. 
(Quart.  Journ.  Meteor.  Soc,  Vol.  ix.,  188?,  p.  221.) 
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||  Eineman,  C.  G. — Sur  la  trombe  du  7  Juin  1882  dans  la  valine  de  Saby. 
Present^  a  la  Soc.  B.  des  Sciences  d'Upsal  le  29  Sept.  1882.  37  pp.,  7  plates,  4°. 
Upeal,  1883.     {Nova  Acta  Reg.  Soc.  Sc.  Ups.,  Ser.  iii.) 

II  flamberg,  H.-E. — Snr  la  variation  diurce  de  la  force  du  vent.  Mem.  com* 
mnniqne*  &  Pacad.  royale  dea  sc.  de  Suede  le  14  Mars  1883.  48  pp.,  1  plate,  8°. 
Stockholm,  1883.     (Bihang  till  K.  So.  Vet.-Akad.  Handl.,  Band  7,  No.  8.) 

I!  (Laughton,  J.  K.) — The  law  of  storms  and  the  heaving-to  tack.  11  pp.  8°. 
(Naut.  Mag.,  1880,  Sept.) 

Mansuy,  E. — Apercus  nouveaux  sur  les  causes  et  les  lois  des  trombes  et  des 
tempetes,  extraits  des  voyages  de  M.  Seaman  et  traduits  de  l'anglais,  avec  l'autorisa- 
tion  de  1'Auteur.par  £.  Mansuy.    39  pp.,  2  plates,  la.  8°.     Paris,  1878. 

(Office  of  the  Chief  Signal  Officer,  Washington.)— Popular  essays  on  the 

movements  of  the  atmosphere.  Compiled  under  the  direction  of  W.  B.  Hazen  by 
W.  FerreL  Professional  Papers  of  the  Signal  Service,  No.  xii.  59  pp.  la.  4°. 
Washington,  1882. 

( ). — The  motions  of  fluids  and  solids  on  the  earth's  surface,  by  W.  Ferrel. 

Reprinted,  with  notes  by  Frank  Waldo.  Prepared  under  the  direction  of 
W.  B.  Hazen.  Recent  mathematical  papers  concerning  the  motions  of  the  atmo- 
sphere, Part  i.  Professional  Papers  of  the  Signal  Service,  No.  vii.  51  pp.  la.  4°. 
Washington,  1882. 

II  (Woeikoff,  A.) — Results  of  observations  on  the  force  (velocity)  of  wind  in 
Russia  and  the  daily  period  of  this  phenomenon.  12  pp.  la.  8°.  (Proc.  Imp. 
Russian  Geogr.  Soc.f  vol.  xix.) 

In  the  Russian  language. 

Z— MISCE  LL  ANEOUS. 

Anderson,  C— On  deep  *ea  lighthouses.  12  pp.,  2  plates,  8°.  (Read  before  the 
Soc.  ofEng.,  April  2,  1883.) 

Board  of  Trade,  London. — Abstracts  of  the  Returns  made  to  the  Board  of 
Trade  of  sea  casualties  which  occurred  on  and  near  the  coasts  of  the  United  Kingdom, 
from  the  1st  July,  1881,  to  the  30th  June,  1882  ;  .  .  .  viii.  +  161  pp.,  6  charts, 
sm.  f°.    London,  1883. 

*  Bognslawski,  G-.  YOn. — Handbuch  der  Ozeanographie.  Band  I.  Rauinliche, 
physikalische  und  chemische  Beschaiftnheit  der  Ozeane.  xviii.  +  400  pp.  8°. 
Stuttgart,  1884. 

This  forms  one  of  the  series  of  the  "  Bibliothek  geographischer  Handbucher, 
herausgegeben  von  Prof.  Dr.  F.  Ratzel." 

Commission   znr  wiflsenschaftliclien  Untersuchung  der   dentschen 

Keere,  in  KieL — Vierter  Bericht  .  .  .  fur  die  Jahre  1877  bis  1881.  Im 
Auftrage  des  Kgl.  Preuss.    Ministeriums  fur  Landwirthschaft,  Domanen  und  Forsten 

herausgegeben  von   H.  A.  Meyer,   K  Mobius,   G.  Karsten,  V.  Hensen, 

A.  Engler.  vii.  bis  xi.  Jahrg.,  ii.  Abtheilung,  pp.  185-313,  2  plates,  f°.   Berlin,  1883. 

*  u  Corwin."  —  Cruise  of  the  revenue-steamer  "  Corwin "  in  Alaska  and  the 
N.W.  Arctic  Ocean  in  1881.  Notes  and  memoranda  :  medical  and  anthropological ; 
botanical;  ornithological.     120  pp.,  12  plates,  la.  4°.    Washington,  1883. 

*  Elder,  W. — Biography  of  Elisha  Kent  Kane.  416  pp.,  4  plates,  1  portrait, 
la.  8°.     Philadelphia,  1858. 


(Evans,  Sir  P.  J.)— Obituary  notice  of  General  Sir  Edward  Sabine,  B.A., 
K.C.B.     3  pp.  la.  8°.     (Proc.  R.  Geogr.  Soc.t  v.,  1883,  p.  491.) 

Great  International  Fisheries  Exhibition,  1883.— Official  catalogue. 

Second  edition,    xoii.  +  882  +  xxviii.  pp.  8°.    London,  1883. 

Hector,  J. — Hand-book  of  New  Zealand.    Third  edition,  revised,    viii.  +  147 
pp.,  9  plates,  la.  8°.    Wellington,  1883. 

Ignatius,  K.  E.  F. — Le  Grand- Duche  de  Finlande.    Notice  statistique.   Traduit 
du  Suttois  par  G.  Biaudet.     142  pp.  8°.     Helsingfors,  1878. 

This  is  a  second  edition,  revised  and  enlarged,  of  a  pamphlet  published  in  1876. 

||  Irving,  A. — Solar  radiation  and  glacier  motion.    4  pp.  8°.    (Wellington  College, 
1888.)     (Nature,  xxvii.,  1883,  p.  553.) 

Koninkliik nederlandsch meteorologisch  Institnnt  —  Route  voor  Stoom- 

schepen  van  het  Kanaal  naar  New  York  en  terug.      (Voorrede  by  B.  Ballot*) 
2  +  8  +  37  pp.,  7  plates,  f°.    Utrecht,  1883. 
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|)  [Lefroy,  Sir  J.  H.]— Memoir  of  General  Sir  Edward  Sabine,  F.R.S.,  K.C.B., 
16  pp.  la.  8°.     Woolwich,  1883.     (Proc.  R.  Artillery  Inst.,  xii.,  No.  6.) 

*  Leslie,  — ,  Jameson,  — ,  and  Murray,  H  —  Narrative  of  discovery  and 

adventure  in  the  Polar  Seas  and  regions  :  with  illustrations  of  their  climate,  geology, 
and  natural  history ;  and  an  account  of  the  whale-fishery,  viii.  +  424  pp.,  1  chart, 
5  plates,  Kin.  8°.    Edinburgh,  1830. 

*  Mcllraith,  Eev.  J. — Me  of  Sir  John  Richardson,     xi.  +  280  pp.,  1  plate, 

1  portrait,  sm.  8°.    London,  1868. 

Huhry,  A. — Kurze  Bemerkung  iiber  das  System  der  Meeresstrdmungen  im 
Sudatlantischen  Ozean.     2  pp.  4°.     (Petermann's  Geogr.  Mitth.,  1883,/?.  384.) 

|j  Nordenski6ld,  A.  £. — Den  blifvande  expeditionen  till  Greenland.  Promexnoria, 
afgifven  till  dr  Oscar  Dickson,  af  A.  E.  Nordenskidld.  12  pp.  8°.  (Ymer,  1883, 
p.  101.) 

Norwegian  Statistics. — Statistics  of  the  sea  fisheries  of  Norway  during  the 
year  1881,  with  retrospective  statistical  tables  relating  to  the  sea  fisheries  in  the  years 
1866"-1881.  Published  by  the  Central  Statistical  Office,  xxv.  +  79  pp.  la.  8°. 
Christiana,  1883. 

The  second  part  is  in  the  Norwegian  language. 

Office  of  the  Chief  Signal  Officer,  Washington.— Memoir  on  the  use  of 

homing  pigeons  for  military  purposes.  Signal  Service  notes,  No.  ii.  Prepared  under 
the  direction  of  W.  B.  Hazen  by  W.  £.  Birkhimer.  27  pp.  la.  8°.  Washington, 
1882. 

. — Report  on  the  Michigan  forest  fires  of  1881.   Signal  Service  notes,  No.  i. 

Prepared  under  the  direction  of  W.  B.  Hazen  by  W.  0.  Bailey.  16  pp.,  6  plates, 
la.  8°.     Washington,  1882. 

*  Olsen,  0.  T. — The  piscatorial  atlas  of  the  North  Sea,  English  and  St.  George's 
Channels.  Illustrating  the  fishing  ports,  boats,  gear,  species  of  fish  (how,  where, 
and  when  caught),  and  other  information  concerning  fish  and  fisheries.  4  pp.,  50 
plates,  la.  f°.     Grimsby  and  London,  1883. 

*  Parry,  Rev.  E.— Memoirs  of  Rear- Admiral  Sir  W.  Edward  Parry,  Kt.,  F.R.S., 
tc.     Fourth  edition,    xvi.  +  365  pp.,  1  map,  1  portrait,  sm.  8°.    London,  1858. 

*  Payer,  J. — New  lands  within  the  Arctic  Circle.  Narrative  of  the  discoveries 
of  the  Austrian  ship  "  Tegetthoff "  in  the  years  1872-1874.  Translated  from  the 
German,  with  the  Author's  approbation.  In  two  volumes.  Vol.  I.  xxxi.  +  335  pp., 
12  plates,  1  map,  la.  8°.    London,  1876. 

Peschel,  0. — Neue  Problemc  der  vergleichenden  Erdkunde  als  Verauch  einer 
Morphologie  der  Erdoberfiache.  Zweite  um  eine  Abhandlung  vennehrte  Auflage. 
4  +  215  pp.,  2  plates,  8°.     Leipzig,  1876. 

*  Philips'  handy  atlas  of  the  counties  of  England.  By  J,  Bartholomew.  New 
and  enlarged  addition,  with  consulting  index.  47  pp.,  43  maps,  sm.  8°.  London, 
1882. 

* handy  atlas  of  the  counties  of  Ireland  :  constructed  by  J,  Bartholomew 

revised  by  P.  W.  Joyce.    41  pp.,  33  maps,  sm.  8°.    London,  1882. 

*  ,  handy  atlas  of  the  counties  of  Scotland  :  constructed  by  J.  Barthol- 
omew.    34  pp.,  32  maps,  sm.  8°.    London,  1882. 

* handy  atlas  of  the  counties  of  Wales  :  constructed  by  J.  Bartholomew. 

16  pp.,  16  maps,  6m.  8°.     London,  1883. 

BOSSer,  W.  H. — Stellar  navigation  with  new  A,  B,  and  C  tables  for  finding  by 
easy  methods  latitude,  longitude,  and  azimuths ;  latitudes  and  declinations  ranging 
to  68°  N  or  S.     36  pp.  la.  4°.    London,  1883. 

*  Royal  Geographical  Society,  London.— Hints  to  travellers,  scientific  and 
general.      Edited  for  the  Council  of  the  Royal  Geographical  Society  by  Lieut. - 

Colonel  H;  H.  Godwin-Austen,  J.  &  Laughton,  and  D.  W.  Freshfield. 

Fifth  edition.  Revised  and  enlarged,  xv.  +  296  pp.,  3  plates,  sm.  8°.  London, 
1883. 

Shields,  J. — On  the  application  of  oil  to  break  the  force  of  the  sea  at  the 
entrance  to  harbours,  and  for  the  protection  of  ships  at  sea.  66  pp.,  1  plate,  8°. 
London,  1883. 

[Soci6t6  de  Olographic  de  Gendve.]—  Travaux  de  I'Association  des  Socie*tes 
Suisscs  de  Geographic  oans  sa  deuxieme  session  a  Geneve  les  29,  30  et  31  Aout 
1882.     4  +  vii.  +  206  pp.,  2  plates,  la.  8°.     Geneve,  1883. 
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(Standards  Office.  Board  of  Trade.) — Calculations  of  densities  and  expan- 
sions.    31  pp.  la.  8°.     London,  1883. 

II  Steenfftrup,  J. — Zeni'ernes  Reiser  i  Norden.  En  kritisk  Fremstilling  af  det 
sidste  Tiaars  vigtige  Bidrag  til  Forstaaelsen  af  Venetianerne  Zeni's  Ophold  i  Norden 
fra  1391  til  1405.  (Tvende  Foredrag,  holdte  i  det  kgl.  nord.  Oldskrift-Selskab.  d. 
13  Decbr.  1881  og  16  Mai  1882.)  160  pp.,  5  plates,  la.  8°.  Kj^benhavn,  1883. 
(Aarb.  nord.  Oldk.  og  Hist.;  1883, p.  55.) 

Sugden,  S.  S.  —  The  navisphcre,  patented  in  England,  France,  Germany, 
America,  &c,  &c,  by  Commander  M.  H.  De  Magnac,  French  Navy.  Instructions 
for  its  use,  abbreviated.     20  pp.  8°.    London,  s.a. 

*  "The  Times "  register  of  events  in  1883.    cxi.  +  214  pp.  8°.    London, 

1884. 

*  Tytler,  P.  F. — Historical  view  of  the  progress  of  discovery  on  the  more 
northern  coasts  of  America,  from  the  earliest  period  to  the  present  time.  With 
descriptive  sketches  of  the  natural  history  of  the  North  American  regions,  by 
J.  WllSOlI.  To  which  is  added  an  appendix,  containing  remarks  on  a  late  memoir 
of  Sebastian  Cabot,  with  a  vindication  of  Richard  Haklnyt.  444  pp.,  1  map,  sm.  8°. 
Edinburgh,  1832. 

University  Of  TdMd.  —  Measurement  of  the  force  of  gravity  at  Sapporo 
(Yesso),'  being  an  appendix  to  Memoir  No.  5  of  the  science  department,  Tdkio 
Daigaku    (University    of   T6kid).     By    A.  Tanakadate,    R.    Flljisawa,    and 

S.  Tanaka.    21  pp.  la.  8».    Tokio,  2542  (1882). 

Weights  and  Measures. — Report  by  the  Board  of  Trade  on  their  proceedings 
and  business  under  the  Weights  and  Measures  Act,  1878.  (Ordered,  by  the  House 
of  Commons,  to  be  printed,  11  August,  1883.)     25  pp.  sm.  f°.     (London,  1883.) 

*  Wiebel,  K.  W.  'M'.—  Die  Insel  Kephalonia  und  die  Meermiihlen  von  Argostoli. 
Yersuch  einer  Lfrrang  dieses  geophysikalischen  R&thsels.  8  +  ix.  +160  pp., 
1  chart,  4°.    Hamburg,  1 874. 
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APPENDIX  XVIII. 

Meteorological  Office  :  Account  of  Receipts  and  Payments  for 

the  year  ending  31st  March  1884. 


Receipts. 

X    *.    i.     £      «.    d. 

Balance  from  year  1882-83  -    1,087  19  11 

Parliamentary  Vote    -        -  15,300    0    0 

Repayment  of  expenses  charged 
under — 
(1.)  Incidental 
expenses  -        -  18    0    5 
(2.)  Special     re- 
searches   -        -  22    9    4 


40     9     9 


Supply  of  Information  : — 
D.W.  Charts  and     £    «.  d. 
Forecasts       -  285     5  7 
6  p.m.  Charts    -    25    0  0 
Information   for 
Press    Agen- 
cies, &c.         -    96  14  8 
Telegrams         -  852    4  5 
Miscellaneous  data  36    1  4 


Sale  of  Instruments,  &c.  : 
Royal  Navy  (A)     28     5    0 
Mercantile   Ma- 
rine   account 
(B)        -        -     62  15     7 

Commissions  executed  for 
Colonial  and  Foreign  Insti- 
tutions, &c.  (C)     - 

Commission  charged  on  work 
done  for  Colonies,  &c. 


745    5     7 


91     0    7 


737    4    9 
39  12  11 


Payments. 

Administration:        £       *.   d. 
Payment  of  Council     -    1,000    0    0 


£ 


d. 


Secretary 
Salaries  and  wages 
Rent,  fuel,  and  lighting 
Incidental   and  contin- 
gent expenses  :  — 
Attendance,  cleaning, 

&c. 
Furniture     and       fit- 
tings 
Expenses  contingent  on 
International  Meteo- 
rological Congress 
Pensions  -        -        - 

Special  Researches 


800  0  0 
742  10  0 
705  12     1 


442     8     2 

84     9     8 


5  11     3 
42  16     4 


-    3,823     t 
-      696     4 


Land  Meteorology: 

Observatories  and  sta- 
tions -  -    2,383     8     7 

Discussion  and  reduc- 
tion of  observations     1,299  14     1 


3,683     2     8 


Weather  Information  and  Forecasts  : 

Telegraphic  reports  and 

storm  warnings         -    3,234  19  11 

Preparation  and  issue 
of  reports  and  fore- 
casts -  1,474     9     0 


Inspections  : 
Salaries  and  travelling  expenses 

Ocean  Meteorology: 
Discussion   and  reduc- 
tion of  observations-    1,756  19     6 
Expenses  incidental  to 
the  supply  of  instru- 
ments : — 

Proportion    for    care 
and    issue    of    in- 
struments - 
Royal  Navy  - 
Mercantile  Marine     - 
Distant      island    and 
coast  stations 


4,709     8  11 
£25     8     5 


200  0  0 
194  13  11 
595     7     7 


86     5     0 


£18,041   18     6 


Commissions  executed  for  Colonial 
and  Foreign  Institutions,  &c. 


Balance  : 
Cash  at  Bank  - 
„    at  Office  - 


2,783     6     0 

372  17  10 
16,593  15  11 


-    1,310  12  1 

87  5  6 
Advance    to  Valencia 

Observatory              -         50  0  0 


1,447  17     7 


£18,041    18     6 
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APPENDIX  XIX. 

LIST  OF  PUBLICATIONS,  &c.  issued  under  the  Authority 

of  the  Meteorological  Council 


OFFICIAL. 

No.  1.  Report  for  1867.    Presented  to  Parliament.     1*. 

2.  Instructions  for  Meteorological  Telegraphy.     New  Edition. 

(1875.)    6  d. 

3.  Fishery  Barometer  Manual.     6d. 

4.  Charts  of  Surface  Temperature,  South  Atlantic  Ocean.  2s.  6d. 

5.  Report  for  1868.     Presented  to  Parliament.     5d. 

6.  Report  for  1869.    Presented  to  Parliament.     lOd. 

7.  Quarterly   Weather   Report   for    1869.— Parts    I.   to  IV. 

5s.  each. 

8.  The    Barometer  Manual  (out  of   print,  see  Nos.  24,  40, 

60,  and  61). 

9.  Quarterly   Weather    Report    for    1870.— Parts   I.  to   IV. 

5s.  each. 

10.  Report  for  1870.    Presented  to  Parliament.     lOd. 

11.  Contributions  to  our  Knowledge  of  the  Meteorology  of  Cape 

Horn  and  the  West  Coast  of  South  America.    2s.  6d. 

12.  Currents  and  Surface  Temperature  of  the  North  Atlantic 

Ocean,  from  the  Equator  to  Lat.  40°  N.,  for  each  month  of 
the  year,  with  a  General  Current  Chart.    2s.  6d. 

13.  A  Discussion  of  the  Meteorology  of  the  Part  of  the  Atlantic 

lying  North  of  30°  N.,  for  the  Eleven  Days  ending  8th 
February  1870.    Price,  with  Book  of  Charts,  5s. 

14.  Quarterly   Weather   Report   for    1871.— Parts   I.    to    IV. 

os.  each. 

15.  Report  for  1871.     Presented  to  Parliament.     lOd. 

16.  Quarterly    Weather    Report   for    1872.— Parts  I.   to   IV. 

5s.  each. 

17.  Report  for  1872.    Presented  to  Parliament.     1*. 

18.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 

Antarctic  Regions.     2s. 

19.  Quarterly  Weather  Report,  1873. — Parts  I.  to  IV.     5s.  each. 

20.  Charts  of  Meteorological  Data  for  Square  3.  Lat  OP— 10°  N. 

Long.  20°  —  30°  W.,  and  Remarks  to  accompany  the 
Monthly  Charts,  which  show  the  Best  Routes  across  the 
Equator  for  each  Month,  Ac.    20s. 

21.  Report  of  the  Proceedings  of  the  Meteorological  Congress 

at  Vienna.     1*. 

22.  Report  for  1873.    Presented  to  Parliament.    Ad. 


120  Report  of  the  Meteorological  Council. 


LIST  OP  PUBLICATIONS,  be.— continued. 

No.  23.  Report  of  the  Proceedings  of  the  Conference  on  Maritime 
Meteorology  held  in  London,  1874.     2s. 

24.  Instructions  in   the    Use    of   Meteorological    Instruments. 

2s.  6d.     [Reprint  iu  the  Press.] 

25.  Quarterly  Weather  Report  for  1874.— Parts  I.,  II.,  and  IV. 

5s.  each.     Part  III.,  5s.  9d. 

26.  Report  for  1 874.     Presented  to  Parliament.     6d. 

27.  Charts  of  Meteorological  Data  for  the  Nine  10°  Squares  of 

the  Atlantic  which  lie  between  2&  N.  and  10°  S.,  and 
extend  from  10°  to  40°  W.,  with  accompanying  Remarks, 
ending  with  the  best  routes  across  the  Equator.     24*. 

28.  Contributions   to  our  Knowledge  of   the   Meteorology   of 

Japan.  By  Staff-Commander  Thomas  H.  Tizard,  H.M.S. 
Challenger.     Is. 

29.  Report  for  1875.     Presented  to  Parliament.    4d. 

30.  Quarterly     Weather     Report    for    1875.— Parts    I.— IV. 

5s.  each. 

31.  Report  for  1876-7.     Presented  to  Parliament.     3*.  6d. 

32.  A  Discussion  of  the  Meteorology  of  the  North  Atlantic 

during  August  1873,  with  31  Synoptic  Charts.     15*. 

33.  Quarterly    Weather     Report    for    1876.      (New    Series.) 

Part  I.,  6*. ;   Parts  II. — IV.,  5s.  each. 

34.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 

Arctic  Regions. — Part  I.,  2s. ;  Part  II.,  10*. ;  Part  III. 
6s. 

35.  Report  for  1877-8.     Presented  to  Parliament.     1*. 

36.  Report  of  the  Proceedings  of  the  Meteorological  Congress 

at  Rome,  1879.     1*.  6d. 

37.  Report  on  the  Meteorology  of  Kerguelen  Island.     By  the 

Rev.  S.  J.  Perry,  S.J.,  F.R.S.     3*. 

38.  Report  for  1878-9.     Presented  to  Parliament.     6d. 

39.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1878.     20*. 

40.  Aids  to  the  Study  and  Forecast  of  Weather,  by  the  Rev. 

W.  Clement  Ley,  M.A.     1*. 

41.  Report  for  1879-80.     Presented  to  Parliament.     1*. 

42.  Report  for  1880-81.     Presented  to  Parliament.'     1*.  2d. 

43.  Charts   of   Meteorological    Data    for    the   Ocean   District 

adjacent  to  the  Cape  of  Good  Hope,  with  accompanying 
Remarks.     Price  of  the  Charts,  25*. :  of  the  Remarks,  7s. 

44.  Report   on   the   Gales  experienced  in    the   Ocean   District 

adjacent  to  the  Cape  of  Good  Hope,  between  Lat.  30° 
and  50°  S.,  and  Long.  10°  and  40°  E.,  by  Capt.  H. 
Toynbee,  F.R.A.S.     7s.  6d. 

45.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1879.     20*. 
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LIST  OP  PUBLICATIONS,  &c—  continued. 

No.  46.  Keport  011  the  Storm  of  October  13-14,  1881.  By  Robert  H. 
Scott,  F.R.S.     1*.  6d. 

•    47.  Rainfall  Tables  of  the  British  Isles  for  1866-80.     Compiled 
by  G.  J.  Symons,  F.R.S.     7*.  6d. 

48.  Report  for  1881-2.     Presented  to  Parliament.     1*. 

49.  Quarterly  Weather  Report  for.  1879  (New  Series).     Appen- 

dices and  Plates.    27*. 

50.  Quarterly  Weather  Report  for  1880  (New  Series).     Appen- 

dices and  Plates.     2$s. 

51.  Hourly  Readings,   1881.     (New  Series.)     Part  I.,  10s.  6d. 

Parts  II.,  III.,  and  IV.,  21$.  each. 

52.  Quarterly  Weather  Report,  for  1877.  (New  Series).  Appen- 

dices and  Plates.     27*.     Part  I.,  10s.    Parts  II.  and  III. 
(In  the  Press.) 

53.  Meteorological  Atlas  of  the  British  Isles.     5s.  6d. 

54.  Hourly  Readings,   1882.     (New  Series.)     Parts  I.  and  II. 

20*.  each.    Part  III.,  22*.  6d.     Part  IV.    (In  the  Press.) 

55.  Quarterly  Weather  Report  for  1878.  (New  Series.)    Appen- 

dices and  Plates.     28*. 

56.  Sunshine  Records  of  the  United  Kingdom  for  1881.     4*. 

57.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1880.     (In  the  Press.) 

58.  Report  for  188  -3.    Presented  to  Parliament.     10±d. 

59.  Sea   Temperature    Charts  for   the    Atlantic,    Indian,    and 

Pacific  Oceans.     21*. 

60.  Principles  of  Forecasting   by  Means    of    Weather  Charts. 

By  the  Hon.  Ralph  Abercromby,  F.R.  Met.  Soc.      1*.  9d. 

61.  The  Barometer  Manual  for  the  Use  of  Seamen.     1*.  3d. 

62.  Monthly   Weather  Reports  for  1884: — Jan  .-March,  May- 

No  v.    1*.  6 d.  each.   April  (with  two  Appendices).   2s.  6d. 
Dec.  (in  the  Press). 

63.  Hourly  Readings,  1883.     (New  Series.)     Part  I.     (In  the 

Press.) 


NON-OFFICIAL. 

No.  1.  Report  to  the  Committee  on  the  Connexion  between 
Strong  Winds  and  Barometrical  Differences. — By  Robert 
H.  Scott,  Director  of  the  Office.     6d. 

2.  Report   to   the  Committee   on    the    Meteorology   of  the 

North  Atlantic. — By  Captain  H.  Toynbee,  Marine  Super- 
intendent.    1*. 

3.  Report  to  the  Committee  on  the  Use  of  Isobaric  Curves. — 

By  Captain  H.  Toynbee,  Marine  Superintendent.     1*. 

4.  Routes  for  Steamers  from  Aden  to  the  Straits  of  Sunda  and 

back.     Translated  from  a  Paper  issued    by  the  Royal 
Meteorological  Institute  of  the  Netherlands.    6d. 
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LIST  OP  PUBLICATIONS,  kc.— continued. 

NON-OFFICIAL — cont  inued. 

5.  On  the  Winds,  &c.  of  the  North  Atlantic  along  the  Track 

of  Steamers  from  the  Channel  to  New  York.  Translated 
from  a  Paper  issued  by  the  Deutsche  Seewarte,  Hamburg. 
6d. 

6.  Report  of  the  Proceedings  of  the  Meteorological  Conference 

at  Leipzig,     1*. 

7.  Notes  on  the  Form    of  Cyclones  in  the  Southern   Indian 

Ocean. — By  C  Meldrum,  Esq.,  M.A.,  F.R.S.  6d. 

8.  Report  on  Weather  Telegraphy  and  Storm  Warnings.    Pre- 

sented to  the  Meteorological  Congress  at  Vienna.     6d. 

9.  Report  of  the  Permanent  Committee  of  the  Vienna  Congress 

for  1874.     1*.  6d. 

10.  On  the  Physical  Geography  of  the  part  of  the  Atlantic 

which  lies  between  20°  N.  and  10°  S.,  and  extends  from 
10°  to  40°  W.  A  Paper  read  before  the  British  Asso- 
ciation at  Bristol,  in  August  1875,  by  Capt.  Toynbee, 
F.R.A.S.,  F.R.G.S.,  Marine  Superintendent.     1*.  6d. 

11.  Report  of  the  Permanent  Committee  of  the  Vienna  Con- 

gress for  1876.    2s. 

12.  Reports  to  the  Permanent  Committee  of  the  Vienna  Con- 

gress on  Atmospheric  Electricity,  Maritime  Meteorology, 
and  Weather  Telegraphy,  1878.     2s. 

13.  Report  of  the  Permanent  Committee  of  the  Vienna  Congress 

for  1878.     6d. 

14.  Report    of   the  International    Meteorological   Committee, 

meeting  at  Berne,  1880.     Is. 

15.  Report  of  the  Second  Meeting  of  the  International  Meteoro- 

logical Committee,  held  at  Copenhagen,  August  1882. 
2s.  6d. 
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Mr.  Francis  Galton,  M.A.,  F.R.S. 

Professor  George  Gabriel  Stokes,  LL.D.,  F.R.S. 

Mr.  Edward  J.  Stone,  M.A.,  F.R.S. 

Captain    William   J.   L.   Wharton,  Hydrographer  of  the  Ad- 
miralty (appointed  July  1,  1884). 
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Two  changes  have  taken  place  in  the  Council  during  the  year.  Introductory. 
At  the  beginning  of  July  Sir  F.  J.  O.  Evans  retired  on  the  expi- 
ration of  his  term  of  office  as  Hydrographer  of  the  Admiralty. 
In  January  Mr.  Warren  do  la  Rue,  who  had  been  one  of  the 
original  members  of  the  Meteorological  Committee  of  the  Royal 
Society  intimated  his  desire  of  resigning  his  seat  on  the  Council 
in  consequence  of  failing  health.  The  Council  cannot  but  record 
their  sincere  regret  at  the  termination  of  their  official  connexion 
with  these  gentlemen,  of  whom  the  former  had  for  ten  years,  the 
latter  for  eighteen,  taken  an  active  part  in  the  management  of  the 
Office.  The  vacancy  caused  by  Sir  F.  J.  O.  Evans's  retirement 
was  filled  by  the  appointment  of  his  successor  in  the  post  of 
Hydrographer,  Captain  W.  J.  L.  Wharton,  and  Professor  George 
H.  Darwin  was  appointed  by  the  Royal   Society   to  take  the 

Elace  of  Mr.  de  la  Rue.      The   executive  officers   continue  as 
efore : — 

Mr.  R.  H.  Soott,  M. A.,  F.R.S.,  Secretary. 

Captain  H.  Toynbee,  F.R.A.S.,  Marine  Superintendent. 

Navigating-Lieutenant  C.  W.  Baillie,  F.R.A.S.,  Assistant  do. 

The  present  Report  is  as  usual  arranged  under  three  headings : — 

I.  Ocean  Meteorology. 
II.  Weather  Telegraphy. 
III.  Land  Meteorology  of  the  British  Isles. 

PART  I. 
Ocean  Meteorology. 

Collection  of  Information. — A  concise  account  of  the  practice  Collection  of 
at  present  followed  by  the  Office  as  regards  its   dealing  with  iuformatio11- 
observers  at  sea  will  be  found  in  Appendix  I.  (p.  25). 

In  one  particular  the  Office  has  modified  its  system.  Several 
captains  who  have  sent  in  very  complete  records  on  the  forms 
supplied  in  connexion  with  the  synchronous  work  in  the  Atlantic 
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have  expressed  their  readiness  to  continue  observing  for  the 
Office,  on  condition  of  their  not  being  expected  to  keep  complete 
logs,  such  as  would  be  required  if  they  had  received  a  set  of 
instruments  on  loan.  Ten  captains  have  accordingly  been  supplied 
with  logs,  rough  book,  and  instructions  on  the  understanding  that 
they  will  use  their  own  instruments.  These  observations  will  not 
be  confined  to  the  North  Atlantic. 

A  form  (Appendix  XIIL,  p.  88)  has  been  prepared  for  circulation 
amongst  the  captains  of  fast  steamers  trading  to  New  York  and 
Boston,  for  the  entry  of  observations  of  gales,  ice,  and  derelict 
ships  met  with  during  the  passage  to  America.  These  forms 
are  to  be  handed  on  arrival  at  the  American  port  to  the  agent  of 
the  Chief  Signal  Office,  who  telegraphs  any  important  matter  to 
London,  as  explained  in  Part  II.  (p.  16). 

Appendix  II.  (p.  27)  contains  a  list  of  all  the  observers  who 
have  contributed  "  excellent "  logs  during  the  past  year.  Some 
of  them  have  regularly  co-operated  with  the  Office  for  many 
years ;  the  names  which  now  appear  in  the  list  for  the  first  time 
are  as  follows: — 


Captain's  Name. 

Boynes,  Mr,  W.  C.  (First  Officer) 
Barton,  George  - 

Davidson,  H.- 
Donaldson, R.A.         - 
Dyke,  Lieut.-in-Command  H.  H.,  R.N. 
Fullarton,  D.  - 
Gadd,  C.        - 
Graham,  W.  Vincent  - 
Griffin,  E.  J.  -  - 

Halley,  E.      - 
Hayward,  P.  M. 
Holloway,  John  - 

Howard,  Lieut.  W.  Vansittart,  R.N.  - 
Hurrell,  A.  A. 
Irving,  P.  J.  - 
Kellett,  Arthur 
McFee,  J.  R.  - 
Mallandaine,  Frederick 
Marshall,  Frederick    - 
Messum,  Lieut.  S.  V.  S.  S.,  R.N. 
Moffat,  Thomas    '      - 
Nowell,  S.      - 
Savage,  Lieut.  W.  M.,  R.N.    - 

Simpson,  A.- 
Smith, J.        - 
Trant,  W.  H. 
Travers,  H.  de  la  Cour 
Trott,  Samuel  - 

Watson,  Alexander     - 
Wheaton,  N.  J. 
White,  Elijah 
Wilson,  William  - 


Ship. 

"  Cam  Martha 
S.S.  "  British  Prince." 
S.S.  "  Oceania" 
S.S.  *'  Gienavon." 
H.M.S.  "  Sylvia." 
« •nmaru.w 
S.S. "  Parramatta." 
"  Bowfell." 
S.S.  "  Spartan." 
"  City  of  Madras." 
S.S.  "  Dacia." 
S.S.  «  Bombay." 
H.M.S.  "  Flying  Fish." 
«  Cam  Marth." 
S  S.  "  Republic." 
S.S.  "  Calabria." 
"  Great  Victoria." 
"  Imberhorne." 
"  Wiltshire." 
H.M.S.  "  Dart." 
"  Westland." 
S.S.  "  British  Prince." 
L.H.    Tender     "  Rich- 
mond." 
S.S.  "  Australasian." 
"  Crossbill." 
S.S.  "  Venetian." 
S.S.  "  Tartar." 
S.S.  "  Minia." 
"  Elvira." 
"  Eliza." 
"  Marathon." 
"  Horsa." 
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The   Council   regret  deeply  to  have   to  record  the  death  of 
Captain  James  Lawson  who  was  an  "excellent"  observer. 

The  following  is  the  total  number  of  logs  received  from  April  1,  Proportion  of 
1884,  to  March  31,  1885,  and  the  number  of  logs  which  have  ^SS^rf 
been  classed  as  "  excellent " : —  logs  received. 

Total  No.  of  Logs  No.  of  Excellent  Percentage  of 

received.  Logs.  Excellent  Logs. 

190  148  78^ 

The  average  number  of  logs  received  annually  during  the  five 

years,  1879-83,  was  155,  and  the  per-centage  of  excellent  logs 

among  these  was  69. 

The  Council  take  this   opportunity   of  expressing  their  best 

thanks  to  the  observers  who  have  assisted  them  during  the  past 

year. 

On  the  31st  of  March  1885  the  ships  observing  for  the  Office  Districts  from 

xi_     r  n  &  which  obser- 

were  pursuing  the  following  voyages : —  vation9  m 

To  Baffin's  Bay  or  Greenland  ...        6  obtained. 

„  North  America,  East  Coast  -  -  21 

„         „  „        West    |,     -  -  -  8 

Off  East  Coast  of  North  America  ...        4 

To  South  America,  East  Coast  -  -  •  -  18 

n        »  t»        West     „     -  -  -  7 

„  Australia  and  New  Zealand,  vi&  Cape  of  Good  Hope  20 

n           99                  99              »  Suez            -  6 

„  India,  viA  Suez         -            -            -            -  2 

„  India,  vi&  Cape  of  Good  Hope          -            -  21 

„  China  Seas,  vi&  Cape  of  Good  Hope             -  5 

„            „           „   Suez           -            -  2 

In  the  Red  Sea  -            -            •            -            -            -  3 

To  Mediterranean  Ports             ....  5 

„  Cape  of  Good  Hope             ....  5 

„  West  Indies              -----  7 

Between  British  Ports  -----  3 

Unknown          -...-•  9 

Total  number  of  ships        -  152 

Appendix  III.  (p.  30)  supplies  a  list  of  the  logs  and  of  all  the 
documents  from  stations  abroad  received  at  the  Office  during 
the  year. 

In  the  Report  of  the  Meteorological  Committee  of  the  Royal 
Society  for  the  period  of  17  months  ending  31st  May  1877,  an 
index  was  given  of  the  information  existing  in  the  Office  for  the 
Ocean,  at  that  date.  The  Council  append  to  the  present  Report 
a  series  of  12  maps  showing  the  amount  of  such  information 
existing  on  the  31st  December  1884. 

North  Atlantic    Weather   Charts. — The    investigation  of  the  Synchronous 
weather  over  the  North   Atlantic  Ocean    for    the   13   months,  JUST 
beginning  August  1st,  1882,  and  ending  August  31st,  1883,  the  c 
period  during  which   the   International  System  of  Circumpolar 
Observations  was  carried  out,  has  still  continued  to  employ  nearly 
the  whole  Marine  Branch  of  the  Office. 

Steady  progress  has  been  made  with  the  work ;  nearly  3,000 
ships  have  co-operated,  and  11,222   forms  have  been  received, 
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yielding  an  average  of  863  for  each  of  the  13  months,  and  upwards 
of  400  observations  for  each  day.  These  figures  are  exclusive  of 
the  returns  from  land  stations,  which  number  about  250.  Inas- 
much as  several  of  the  ciroumpolar  stations  fell  within  the  limits 
of  the  charts  30°  E.  to  120°  W.,  their  observations  have  been 
incorporated,  and  have  rendered  the  charts  for  the  higher  latitudes 
far  more  complete  than  they  would  otherwise  have  been.. 

The  principal  features  of  the  method  adopted  for  carrying  out 
the  investigation,  with  specimen  charts,  will  be  found  at  pp.  8-10 
of  the  Report  for  1884.  It  is  proposed  to  issue  the  charts  with 
three  days  on  a  page,  two  pages  facing  one  another,  so  as  to  show 
six  days  on  an  opening. 

The  labour  and  time  occupied  in  carrying  out  this  investigation 
and  in  preparing  the  charts,  which  are  essential  for  the  purpose, 
have  been  much  greater  than  had  been  anticipated,  but  the 
progress  already  made  gives  sure  indications  that  the  results 
obtained  from  it  will  be  of  great  value  and  interest,  and  will 
further  be  altogether  new  to  science,  and  of  a  nature  that  could 
not  be  obtained  in  any  other  way. 

The  following  statement  shows  the  stage  at  which  the  work  had 
arrived  by  the  end  of  March  1885 : — 

The  charts  for  two  months,  August  and  September  1882,  were 
ready  for  reduction  by  eidograph. 

The  whole  of  the  observations  for  sea  and  land,  up  to  July  l> 
1883,  had  been  entered  on  the  charts. 

The  isobars  and  isotherms  up  to  the  end  of  April  1883  had 
been  drawn. 

The  generalized  wind  arrows  had  been  entered,  and  the  weather 
areas  drawn  up  to  the  end  of  October  1882. 

South  Atlantic  Weather  Charts. — In  the  beginning  of  the  year 
1884  the  Council  received  an  application  from  Dr.  Neumayer 
stating  that  his  office,  the  Deutsche  Seewarte,  at  Hamburg,  intended 
to  prepare  daily  charts  of  the  South  Atlantic  for  the  period  above 
mentioned,  and  requesting  a  copy  of  any  data  existing  in  the 
Meteorological  Office  for  that  area,  and  for  the  period  under  exami- 
nation. The  Council  readily  acceded  to  the  request,  and  about 
13,000  sets  of  observations  have  been  copied  and  sent  to  Hamburg. 

Charts  of  Barometric  Pressure  for  the  Atlantic ,  Pacific,  and 
Indian  Oceans. — These  were  referred  to  in  the  Report  for  1884 ; 
they  correspond  to  the  sea-surface  temperature  charts  recently 
published,  and  have  been  nearly  completed,  the  whole  of  the  data 
contained  in  the  office  logs  having  been  examined  for  this  purpose. 

Valuable  additions  are  now  being  made  to  the  charts  from  the 
"Remark  Books  kept  by  the  officers  on  board  H.M.  Ships.  These 
observations  are  especially  useful  over  those  parts  of  the  sea 
which  are  not  frequented  by  vessels  of  the  Mercantile  Marine. 
It  is  also  intended  to  use  all  available  observations  found  in 
records  of  the  old  voyages  and  in  the  published  documents  of 
foreign  countries.  This  additional  work  has  already  made  con- 
siderable progress,  and  it  is  hoped  that  the  whole  of  the  charts 
will  be  in  the  hands  of  the  engraver  during  the  year. 
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Contributions  to  our  Knowledge  of  the  Meteorology  of  the  Arctic  Arctic 
Regions. — Parts  I.,  II.,  and  III,  of  this  work  have  beeu  noticed  meteorology. 
in  previous  Annual  Reports.  Part  IV.  is  now  in  the  press  and 
will  complete  the  first  volume.  The  last-named  Part  deals  with 
documents  relating  to  the  following  wintering  stations,  and  closes 
the  series  of  expeditions  sent  in  search  of  the  Franklin  Expe- 
dition : — 


Wintering  Stations. 

Ships. 

Commanders. 

Year. 

Information  already 
published. 

Prince  of  Wales's 

Strait. 
Mercy  Bay  - 
Deal?  Island 

Melville  Sound 
Beeefaer  Island     - 

H.M.8.*  Investigator  "  - 

Do. 
H.M.S.  "Resolute"  and 
"Intrepid." 

Do.       do.    - 
H.M.S." North  Star"     - 

SirR.McClure- 

Do.    • 
SirH.  Kellett  - 

Do.    - 
W.J.S.Pullen- 

1850-1 

1851-3 
1852-8 

1853-4 
1858-4 

~)  Monthly  means  of  meteorological 
>    elements  are  given  in  Sir  W.  Arm- 
)    strong's  u  Personal  Narrative." 

(Abstracts   in  Gapt.  McDougalTs 
j    "Voyage  of  the  ^Resolute." 

Nothing  published. 

The  Barometer   Manual  for   Seamen. — This  wort,  which,  as  Barometer 
explained  in  last  Report,  appeared  in  the  year  1884,  has  already  ^^Ut°T 
been  translated  into  German  by  Herr  W.  von  Freeden  and  pub- 
lished  by  the  Schulzesche  Buchhandlung   in  Oldenburg.      The 
Council  have  received  and  acceded  to  an  application  from  Italy 
for  the  publication  of  a  translation  in  that  country. 

Supply  and  Stock  of  Instruments. — In  Appendix  IV.  (p.  45)  Instruments 
will  be  found  a  list  of  the  meteorological  instruments  supplied  by  the°Office.  ° 
the  Office  to  ships  in  the  Eoyal  Navy  during  the  year,  with  a 
statement  of  the  entire   stock   and   distribution   of  instruments 
standing  on  the  books,  to  the  account  of  the  Admiralty,  on  the 
31st  March  1885. 

Appendix  V.  (p.  46)  gives  similar  information  with  regard  to 
the  disposal  of  the  other  instruments  belonging  to  the  Office,  which 
are  mainly  supplied  to  the  Mercantile  Marine. 


PART  II. 

Weather  Telegraphy. 

Telegraphic   Reporting    Stations, — The   service   has   not  been  Reporting 
subject  to  any  serious  interruption  during   the  year  now  under  stations. 
review. 

Some  changes  in  the  arrangements  for  the  receipt  of  intelligence 
which  were  indicated  in  the  last  Report  have  been  duly  carried 
out,  and  the  additional  information  thus  obtained  has  produced  a 
marked  improvement  in  the  quality  and  amount  of  the  data  on 
which  the  weather  forecasts  are  based. 

The  station  at  Dungeness  in  place  of  Dover  was  organised  in 
the  month  of  June,  and  the  reports  from  the  latter  station  were 
discontinued  at  the  end  of  the  month. 

In  the  month  of  July  the  instruments  were  forwarded  to 
Belmullet,  co.  Mayo,  in  the  extreme  north-west  of  Ireland,  and 
the  observations  from  that  station   have   been  published  since 
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Exporting         October  1st.     Malin   Head  was  not  supplied  with   instruments 

until  the  beginning  of  October,  on  the  occasion  of  the  Inspectors 
visit,  and  the  reports  from  thence  did  not  appear  in  the  Daily 
Weather  Charts  until  January. 

In  order  to  relieve  the  Office  from  some  portion  of  the  extra 
expense  caused  by  the  establishment  of  these  two  new  stations,  it 
was  resolved  to  discontinue  the  transmission  by  wire  of  the  reports 
from  Hawes  Junction  ;  the  observations  at  that  station  are  still 
kept  up,  and  the  results  forwarded  by  post,  but  the  experience 
which  the  Office  has  had  during  four  years  of  the  practical  value 
of  these  reports  has  led  the  Council  to  consider  that  the  expense 
of  telegraphing  them  might  well  be  dispensed  with. 

In  order  to  secure  a  more  perfect  record  of  the  changes  in 
atmospheric  pressure  which  may  occur  in  the  intervals  between 
the  observations  taken  for  the  telegraphic  reports,  the  Council 
have  resolved  to  supply  self-recording  aneroids,  on  Richard's 
principle,  to  some  of  the  outlying  stations.  These  instruments 
will  be  issued  in  the  course  of  the  summer  of  1885. 

A  list  of  the  telegraphic  reporters  will  be  found  in  Appendix  VI. 
(p.  47). 

Inspection  Inspection  of  the   Telegraphic  Reporting  Stations. — The  tele- 

of  the  stations,  graphic  reporting  stations  have  been  inspected  during  the  year,  in 

England  (including  Jersey  and  the  Isle  of  Man)  by  the  Rev.  W. 
Clement  Ley  and  Mr.  D.  W.  Barker,  who  undertook  part  of  the 
duty  during  the  temporary  illness  of  Mr.  Ley ;  in  Scotland  by- 
Mr.  Buchan;  and  in  Ireland  and  Wales  by  Mr.  Scott.  The 
reports  submitted  by  the  Inspectors  to  the  Council,  which  are 
printed  in  Appendix  VII.  (p.  48),  show  that  the  efficiency  of  the 
service  has  been  fairly  maintained. 

Discussion  and  Publication  of  the  Information  received, — A 
description  of  the  practice  of  the  Office  in  the  collection,  dis- 
cussion, and  dissemination  of  the  meteorological  information 
received  by  telegraph  is  given  in  Appendix  VIII.  (p.  67).  A  list 
of  the  institutions  and  persons  who  received  the  Daily  Weather 
Reports  and  Charts  free  of  cost  in  1884-5  forms  Appendix  IX. 
(P-  77). 

Weather  Forecasts. — There  has  been  no  material  change  in 
the  system  of  preparation  and  issue  of  the  forecasts  during  the 
year. 

Forecasts  are  issued  twice  a  day,  at  11  a.m.  and  at  8h.  30m.  p.m. 
The  Forecast  prepared  at  11  a.m.,  on  the  information  derived  from 
the  8  a.m.  reports,  refers  to  the  probable  weather  between  noon  on 
the  day  of  issue  and  noon  on  the  day  following,  and  is  publicly 
posted  up  in  several  places  in  London,*  and  supplied  to  the  after- 


Discussion  of 
the  reports. 


Forecasts. 


*  Viz.,  in  the  City,  at  the  Mansion  House,  at  Lloyd's  Rooms,  and  at  Messrs. 
B.  &  J.  Beck's,  Cornhill,  and* at  Messrs.  Thos.  de  la  Rue  &  Co.,  Bunhill  Row;  in 
the  West  End,  in  the  Libraries  of  the  House  of  Lords  and  House  of  Commons ;  at 
Messrs.  Elliot's,  Strand ;  Messrs.  Stanford's,  Charing  Cross ;  Messrs.  Negretti  & 
Zambra's,  Regent  Street ;  and  Messrs.  Pastorelli's,  New  Bond  Street. 
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noon   editions  of  the   newspapers.     The  forecasts  prepared  at 
8h.  30m.  p.m.  are  for  the  newspapers  only. 

Owing  to  the  additional  information  afforded  to  the  public  by  inquiries  at  the 
the  appearance  in  so  many  of  the  daily  papers  of  the  Forecasts  Office. 
now  prepared,  the  number  of  special  inquiries  has  been  small. 
The  inquiries  received  through  the  Post  Office  during  the 
year  amounted  to  62,  and  the  personal  applications  to  28.  The 
rules  of  the  Office  relating  to  such  inquiries  continue  the  same  as 
in  previous  years,  and  are  given  in  Appendix  VIII.  (p.  75). 

The  results  of  a  comparison  of  the  Forecasts  issued  at  8.30  p.m.  Testing  of  the 
during  the  year  with  the  weather  actually  experienced  is  given  in  forecaato. 
Appendix  XII.  (p.  83),  and  the  following  summary  of  successes  and 
failures,  estimated  in   the  manner  explained  in  that   Appendix, 
shows  that  the  average  of  success  over  the  whole  United  Kingdom 
has  been  82  per  cent. 

Summary  of  Results. 


Percentages. 

Total  per- 

Districts. 

Complete 
Success, 

Partial* 
Success. 

Partial* 
Failure. 

Total 
Failure. 

centage  of 
Success. 

Scotland,  N.  - 

„        E.  - 

England,  NJE.  - 

Midland  Counties  * 
England,  S.- 
Scotland, w.  - 
England,  N.W. 
„         S/W. 
Ireland,  N.     - 

99          S.      - 

■ 

51 
54 
52 
50 
58 
55 
45 
49 
52 
49 
46 

83 
29 
81 
84 
31 
32 
29 
80 
29 
82 
83 

11 
12 
11 
11 
11 
9 
16 
13 
11 
11 
12 

5 
5 
6 
5 
5 
4 
10 
8 
8 
8 
9 

84 
83 
83 

84 
84 
87 
74 
79 
81 
61 
79 

Summary 

51 

81 

11 

7 

82 

*  Note  "  partial n  implies  "  more  than  half." 

Hay  Harvest  Forecasts. — The  Council  renewed  in  1884  the  Hay  Harvest 
offer  made  in  the  four  previous  years  to  the  Royal  Agricultural  Forcca8t»- 
Society,  the  Royal  Dublin  Society,  and  the  Highland  Society 
to  send  daily  Forecasts  gratis  during  the  hay  season  to  a  number 
of  observers  selected  by  the  Councils  of  those  Societies,  on  the  two 
conditions,  that  the  information  should  be  made  as  widely  known 
as  possible,  and  that  a  record  should  be  kept  of  the  value  of  each 
prediction  and  sent  in  weekly  to  the  Office.     The  Societies  again 
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Hay  Harvest     cordially  accepted  the  proposal,  and  the  following  list  of  recipients 

Forecasts.  wag  prepare(j ._ 

List  of  those  who  received  Hay  Haevbst  Forecasts 

in  1884. 


Districts. 


To  whom  sent 


Address. 


0.  Scotland,  N. 


I.  Scotland,  E. 


2.  England,  N.E. 


3.  England,  E.   - 


4.  Midland 
Counties 


5.  England,  S. 


4 
■{ 

■{ 

{ 

-{ 

-{ 


6.  Scotland,  W.    - 


7.  England,  N.W.  -< 


8.  England,  S.W.  -< 


9.  Ibbland,  N. 


-< 


10.  Ireland,  S. 


I 


Rev.  Dr.  Joass 
Major  Smith    - 

G.  Johnstone   - 
W.  S.  Macdonald 
A.  F.  Leslie     - 

J.  Wilson 

J.  Turner 

W.  Birkbeck  - 
Sir  J.  B.  Lawes,  Bt,  and 
J.  H.  Gilbert,  Ph J}. 

Royal         Agricultural 

College. 
The  Duke  of  Somerset 

C.  Whitehead  - 
E.  P.  Squarey  - 

W.  Calder 

M.  J.  Stewart  - 
J.  S.  R.  Ballingal 

G.  W.  Wray   - 
The  Earl  of  Derby 
The  Lord  Egerton  of 
Tatton. 

Colonel  J.  B.  Turbervill 

The  Earl  of  Ducie 
T.  Dyke 
R.  Neville 

Viscount  Massereene  and 

Ferrard. 
Rev.  A  Brown 

E.  F.  Farrell    - 

D.  A.  M'Cready 

D.  A.  Milward 

W.  Talbot  Crosbie,  D.L. 


Golspie. 

Munlochy,  Inverness. 


Glamis,  by  Forfar. 
Craigielaw,  Lc 
Braco  Grange, 


Craigielaw,  Longniddry. 
»,  Banffshire. 


Chillingham  Barns,  Belford, 

Northumberland. 
The  Grange,  Ulceby. 

High  House,  Thorpe,  Norwich. 
Rothamsted,  Harpenden. 


Cirencester. 

Gerrard's  Cross,  Bucks. 

Banning  House,  Maidstone. 
The  Moot,  Downton,  Wilts. 

Castle  Hill,  Dalreoch,  Dum- 
barton. 
Ardwell,  Stranraer. 
Eallabafl  House,  Islay. 

Leyburn,  Yorkshire. 
Knowsley  Hall,  Prescot 
Tatton  Park,  Knntsford. 


Ewenny      Priory,      Bridgend, 

Glamorganshire. 
Whitfield,  Falfield,  R.S.O. 
Long  Ashton,  Clifton,  Bristol, 
Butleigh  Court,  Glastonbury. 

Antrim  Castle,  Antrim. 

The  Manse,  Hollymount,  Co. 

Mayo. 
Moynalty,  Co.  Meath. 

Larchvale,    Moneygall,  Kind's 

Co. 
Lavistown,  Kilkenny. 
Ardfert    Abbey,    TraJee,    Co. 

Kerry. 


The  general  result  of  this  repetition  of  the  experiment  of  1879 
is  shown  by  the  subjoined  table,  which  has  been  compiled  solely 
from  the  reports  of  the  above-mentioned  gentlemen,  and  is  entirely 
independent  of  any  estimate  formed  within  the  Office  itself: — 
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Summary  of  Results. 


Hay  Harvest 
Forecasts. 


Districts. 


Names  of  Station*. 


Percentages, 

ices*. 

• 

S 

£ 

• 

CO 

2 

$ 
u 

3 
00 

0 

3 

"2. 

6 
© 

3 
1 

1 

to 

3 

o 

o 

PM 

£ 

H 

I 


&4 


SCOTLAND,  N. 
B. 
ENGLAND,  N.E. 
w  B. 

Midland  Counties 
England,  8.  - 
Scotland,  W. 
England,  N.W. 
„        8.W. 

IRELAND,  N.  - 

„        8.  - 


Golspie  and  Hunlochy    - 

Glamis,  Longniddry,  and  Grange 

Ulceby  and  Chatton,  Northumberland 

Thorpe  and  Rothamsted 

Cirencester  and  Gerrard's  Cross 

Maidstone  and  Downton 

J  slay,  Dumbarton,  and  Stranraer 

Leyburn,  Prescot,  and  Knutaford 

Bridgend  (Glamorgan),  Fa] field,  Clif- 
ton, and  Glastonbury. 
Antrim,  Hollymount,  and  Moynalty    - 

Moneygall,    Kilkenny,    and    Ardfort 
Abbey  (Tralee). 


39 

43 

16 

2 

38 

46 

15 

2 

48 

86 

14 

3 

66 

88 

4 

S 

43 

44 

11 

2 

53 

42 

5 

— 

60 

87 

12 

1 

41 

40 

15 

4 

31 

47 

16 

6 

32 

40 

13 

6 

37 

42 

18 

8 

48 

42 

12 

8 

63 

86 

10 

2 

82 
83 
83 

94 

87 
95 
87 
81 
78 
81 
70 

85 
88 


Remarks : — The  result  of  the  checking  shows  that  the  general 
per-centage  of  success  (85)  was  3  less  than  last  year.  The  dis- 
tricts showing  the  highest  figures  were  England,  S.,  (95)  and 
England,  E.,  (94),  while  the  smallest  proportion  cf  good  forecasts 
(78)  was  in  England,  S.W. 

Major  Smith  says  that  the  forecasts  were  correct  on  the  whole, 
particularly  those  from  the  12th- 16th  August,  the  forecasts  on 
those  days  being  "  very  satisfactory,"  and  Messrs.  Birkbeck  and 
Dawson  Milward  both  remark  that  "  the  forecasts  have  been  very 
successful." 

The  most  practical  proof  of  the  utility  of  the  service  is  furnished 
by  the  fact  that  the  proposal  to  cease  the  forecasts  was  followed  in 
several  instances  by  a  request  for  their  further  continuance,  and 
in  some  by  payment  of  the  cost  for  some  weeks. 

Storm   Warnings  for  the   Coasts  of  the   United  Kingdom. — In  Storm  wara« 
Appendix  XI.  (p.  81)  will  be  found  the  names  of  the  stations  which  i"g«- 
are  furnished  with  signals  for  Storm  Warnings,  in  accordance  with 
Circular  717  of  the  Board  of  Trade  issued  in  February  1874. 

These  stations  were,  at  the  end  of  March  1885,  139  in  number, 
situated : — 

68  in  England,  13  in  Wales,  37  in  Scotland,  15  in  Ireland, 
3  in  the  Isle  of  Man,  and  3  in  the  Channel  Islands. 
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iic«  uits  of  mono       The  usual  comparison  has  been  instituted  in  the  Office  between 

warning*  in        ^  warnmg8  iMUed  in  1884  and  the  weaker  experienced  on  our 

coasts,  the  warnings   being  tested   by  the  method  explained  in 

Appendix  VIII.     The  results  of  the  comparison  are  shown  in  the 

following  tables: — 

Rbxubn  of  the  Result  of  the  Comparison  between  the  Warnings  issued  and  the 
Weather  experienced  in  1884. 


If 

1.1  i-2 

9 

11 

% 

III 

|1 

13 

him. 

Jl!  jili 

ttl 

Warning  wu  lMuotL 

Ire 

Sc. 

17 
10 

s 

10 

z 

1 

— 

Oct.  ae. 

En 

■ 

8 

12 

7 

9 
7 

- 

- 

—     '  Sept.  7,*  Oct.  £6. 

9 

« 

— 

1 

1 

Oct  B8.t 

92 

56 

- 

' 

8 

Percentages    - 

86-4 

200 

18-1 

0 

,1 

o-i 

*  These  galea! 


|  Not  felt  south  of  Hall. 


With  regard  to  the  storms  for  which  no  warning  was  issued, 
it  should  be  remarked  that  (1) — 

The  force  of  the  wind  experienced  in  "  England,  South,"  on 
September  7th  and  October  26th,  did  not  exceed  8  at  any  station 
on  that  coast,  but  that  force  was  reached  so  very  generally  that 
the  disturbance  has  been  counted  as  a  gale. 

The  omission  to  warn  in  the  first  caee  was  caused  by  the  fact 
that  on  the  6th  the  changes  in  pressure,  wind,  &c.  gave  reason 
for  expecting  that  the  storm  would  take  a  more  northerly  course 
than  it  did,  and  that  the  southern  parts  of  the  kingdom  would 
escape  with  only  a  strong  breeze.  In  the  second  case  the  depres- 
sion proved  to  be  so  much  deeper  than  could  have  been  possibly 
foreseen  at  6  p.m.  on  the  25th,  and  the  gnle  (which,  like  that  of 
September  7th,  was  duly  warned  for  in  other  parts)  spread 
further  to  the  southward  than  was  expected. 

The  only  gale  of  importance  which  was  not  warned  for  during 
the  year  was  that  felt  in  the  "  Scotland,  East,"  and  "  England, 
East,"  on  October  28th.  This  was  occasioned  by  numerous 
errors  in  the  telegrams  for  6  p.m.  on  October  27th.  The  isobars 
could  not  be  accurately  drawn  in  consequence,  and  the  storm 
took  a  more   northerly  course   than  was  expected,  thus  involving- 
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those  districts  in  the  gale,  which  was  not  expected  to  prevail 
farther  north  than  Hal). 

The  following  table  contains  a  comparative  statement  of  the  Comparison  of 
storm  warnings  and  their  results  in  1884,  and  in  the  ten  preceding  ^f^*8  ??? 
years.     It  will  be  seen  that  the  percentage  of  warnings  justified  preying  years. 
is  the  highest  yet  attained. 


Tears. 

Total  No.  of 

Warnings 

issued. 

Warnings 
justified  by 

Warnings 
justified  cy 

Total  Warnings 

Warnings  not 
justified  by 

subsequent 
Gales. 

subsequent 
strong  Winds. 

justified. 

subsequent 
Weather, 

1874 

817 

45*4 

32*8 

78-2 

16*4 

1875 

248 

41-1 

35*1 

76-2 

210 

1876 

265 

61*1 

21-5 

82-6 

11-7 

1877 

475 

58*3 

25-9 

79-2 

16-4 

1878 

485 

56-7 

20*8 

77-5 

17-9 

1879 

509 

50*5 

25-1 

75-6 

20*6 

1880 

390 

58*2 

24*6 

82-8 

18-3 

1881 

454 

58-6 

23*3 

81*9 

14-8 

1882 

503 

61*4 

21-1 

82-5 

14-9 

1883 

610 

56-2 

21*6 

77-8 

20*8 

1884 

461 

66-4 

20-0 

86-4 

1 

12*1 

A  return  of  all  the  gales  since  1873  for  which  no  warning 
» has  been  issued  by  the  Office  has  been  presented  to  the  House  of 
Lords  (Parliamentary  Paper,  248). 

The  numbers  in  each  year  are: — 1874,  11 ;  1875,  11  ;  1876, 
15;  1877,  15;  1878,8;  1879,  10;  1880,14;  1881,  12;  1882, 
13 ;  1883,  7. 

These  figures  are,  however,  not  very  conclusive,  as  many  of  the 
gales  enumerated  were  very  loca),  only  affecting  a  limited  portion 
of  the  coasts,  and  the  several  years  are  not  properly  comparable 
with  each  other. 

Fishery  Barometers. — In  connexion  with  the  subject  of  storm  Fishery. 
warnings,  the  supply  of  public,  so-called  "  fishery,"  barometers  to  barometerB- 
the  coast  may  be  mentioned.  The  whole  number  of  stations  on 
our  coasts  supplied  with  these  instruments  by  the  Office  is  at 
present  168,  being  the  same  as  in  the  previous  year.  Of  these 
stations,  58  are  in  England,  5  in  Wales,  47  in  Ireland,  54  in 
Scotland,  3  in  the  Isle  of  Man,  and  1  in  Jersey.  The  list  is  given 
in  Appendix  X.,  p.  80. 

Observations  on  Ben  Nevis. — The  arrangements  with  the  Observations 
Directors  of  the  observatory  established  on  the  summit  of  Ben  on  Ben  Ne*»- 
Nevis,  at  a  height  of  4,000  feet  above  the  6ea,  have  been  recon- 
sidered during  the  past  year.  The  Meteorological  Council  having 
carefully  examined  the  question  of  the  probable  utility  of  regular 
daily  telegraphic  reports  from  this  station,  and  of  the  necessary 
outlay  they  would  involve,  were  unable  to  avoid  the  conclusion 
that  the  practical  value  of  such  daily  reports  in  aiding  the  pre* 
paration  of  the  weather  forecasts  and  issue  of  storm  warnings,  for 
which  alone  they  would  be  of  utility,  would  not  be  sufficient  to 
justify  their  cost.  They  therefore  proposed  to  the  Directors  that 
the  observatory  should  send  to  the  Meteorological  Office  telegrams 
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Observations 
on  Ben  Nevis. 


Atlantic  tele- 
grams. 


only  of  any  sudden  changes  of  conditions  which  appeared  im- 
portant, and  that  copies  of  the  other  observations  should  be  sent 
in  writing  from  time  to  time.  This  was  agreed  to  by  the  Directors, 
and  the  Council  have  in  return  agreed  to  continue  the  grant  of 
100/.  yearly  towards  the  expenses  of  the  observatory,  at  the  same 
time  expressing  a  regret  that  the  demands  of  other  descriptions 
on  the  funds  at  their  disposal  has  precluded  their  making  a  larger 
contribution  to  that  institution. 

Atlantic  Telegrams. — Suggestions  for  obtaining  telegraphic 
reports  of  weather  from  the  coasts  of  North  America  and  from 
vessels  that  have  crossed  the  Atlantic  have  frequently  been  under 
the  consideration  of  the  Council,  but  the  probable  utility  of  such 
reports  did  not  appear  to  justify  the  expense. 

In  the  course  of  the  summer  of  1884,  however,  a  suggestion 
to  the  same  effect  was  made  by  Professor  Mascart,  Director  of 
the  Central  Meteorological  Office  in  Paris,  offering  to  share  the 
expense  with  the  Council.  This  led  to  a  reconsideration  of  the 
subject,  with  the  result  that  the  Council  came  to  the  conclusion 
that  an  experimental  arrangement  of  the  suggested  description 
might  be  attempted. 

They  therefore  resolved  to  enter  into  communication  with  the 
Hydrographer  of  the  United  States  Navy,  or  the  Chief  Signal 
Office,  Washington,  with  a  view  to  obtaining  from  outward-bound 
steamers  on  their  arrival  at  New  York  and  Boston  telegraphic 
reports  of  storms  met  with  in  the  western  portion  of  the  Atlantic, 
It  was  considered  that  as  the  facts,  so  far  as  hitherto  recorded, 
indicate  that  the  cyclonic  disturbances  which. have  been  traced 
across  the  Atlantic  require  at  least  four  to  five  days  for  their 
passage  from  the  coast  of  America,  timely  intelligence  of  the 
approach  of  such  disturbances  to  the  coasts  of  western  Europe 
might  be  transmitted  by  wire  from  the  port  of  arrival  of  ships 
that  had  encountered  them  on  their  voyages  from  Europe. 

Accordingly,  on  the  recent  visit  of  the  Chairman  of  the  Council, 
Lieut.-General  Strachey,  to  Washington,  on  the  occasion  of  the 
International  Meridian  Conference,  negotiations  were  opened  with 
the  Chief  Signal  Office  of  the  United  States  in  that  city.  General 
Hazen  at  once  entered  most  cordially  into  the  scheme,  and  it  was 
arranged  that  instructions  should  be  given  to  his  agents  at  New 
York  and  Boston  to  collect  from  incoming  steamers  reports  of 
storms  met  with  west  of  the  meridian  of  45°  W.,  as  well  as  of  ice 
or  derelict  ships  seen  on  any  part  of  the  voyage,  the  latter  classes 
of  information  being  of  especial  importance  to  seamen. 

Forms  have  accordingly  been  prepared  for  issue  to  captains  of 
the  fast  steamers  that  cross  the  Atlantic  from  England,  which  they 
are  requested  to  forwarded  to  the  Signal  Office  agent  on  arrival 
at  either  of  the  ports  named,  and  a  system  of  telegraphing  has  been 
arranged  with  the  Signal  Office.  A  specimen  of  this  form  is  given 
at  Appendix  XIII.,  p.  88.  The  service  was  commenced  in  November 
1884,  and  has  now  been  satisfactorily  brought  into  working  order. 

It  cannot  be  said  that  the  information  as  to  the  weather  thus 
received  has  yet  been  of  a  nature  to  improve  the  forecasts,  or  to 
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indicate   the   approach  of  atmospheric  disturbances    from    the 
Atlantic  ;  but  the  experiment  seems  worth  a  longer  trial. 

Publications. — The  Weekly  Weather  Report  has  appeared  in  Publications. 
its  enlarged  and  improved  form,  as  explained  in  the  last  Report, 
and  has   been  completed  by  the  addition  of  two  Appendices. 
Of  these  Appendix  I.  gives : — 

a.  For  the  past  19  years  for  the  several  districts,  for  each 

quarter  and  for  the  year,  the  summary  of  rainfall  and  of 
mean  temperature. 

b.  For    the    past  seven    years,  for    each   Month,  and    with 

Progressive    values    from    the    commencement    of   each 
year — 

The  number  of  days  with  rain. 
The  rainfall  in  inches. 

The  accumulated  heat  in  day-degrees  above  and  below 
42°  respectively. 

c.  For  the  past  four  years  (five  years  from  April  1),  the  number 

of  hours  of  bright  sunshine,  and  the  per-centages  of  its 
possible  duration. 

Appendix  II.  gives  the  Weekly  and  Progressive  values  of  the 
same  elements  for  seven  years  as  under  b.,  and  four  years  as 
under  c. 

The  Monthly  Weather  Report  has  also  appeared  regularly* 

The  Principles  of  Forecasting  by  means  of  Weather  Charts. — 
This  work,  which  was  prepared  by  the  Hon.  Ralph  Abercromby, 
F.R.Met.Soc,  at  the  request  of  the  Council,  as  explained  in  the 
Report  for  1879,  and  the  completion  of  which  was  delayed  for 
several  years  by  his  protracted  illness,  has  now  been  published. 
The  subjects  of  which  it  treats  are  classified  by  the  author  under 
the  following  heads :  Synoptic  Charts ;  Gradients  and  Wind ; 
Isobars  and  Weather ;  Weather  Sequence ;  Weather  Forecasting  ; 
Storm  Warnings.    It  is  illustrated  by  65  woodcuts. 

Simultaneous  Observations. — The  Office  has  continued  its  co-  Simultaneous 
operation  with  the  system  of  simultaneous  observations,  taken  once  observations. 
in  every  24  hours,  which  was  organised  ten   years   ago  at  the 
request  of  the  Chief  Signal  Officer  of  the  United  States. 

A  form  for  the  entry  of  the  simultaneous  observations  is  bound 
up  with  every  ship's  log  issued  by  the  Office. 

In  previous  Reports  it  has  been  stated  that  the  Lords  Commis- 
sioners of  the  Admiralty  had,  at  the  request  of  the  Council,  issued 
instructions  for  these  observations  to  be  taken  (in  addition  to 
those  made  by  the  Service  Regulations)  on  board  each  detached 
ship-of-war  on  foreign  service;  or,  in  the  case  of  a  squadron 
acting  together,  on  board  the  ship  of  the  senior  officer.  The 
number  of  these  observations  which  have  been  received  during 
the  year  from  the  Royal  Navy  has  been  7,000,  and  from  the 
Mercantile  Marine,  8,500. 

Observers  at  Land  Stations. — The  list  of  observers  at  land 
stations  for  1884  is  given  in  Appendix  XIV.,  p.  89. 

E    17061.  B 
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Self-recording 
observatories. 


Anemographic 
stations. 


Stations  of 


PART  IIL 
Land  Meteorology  of  the  British  Isles. 

Observatories  and  Stations. — Records  of  the  climate  of  the 
British  Isles  are  received  by  the  Office  from  stations  with  different 
degrees  of  fulness  of  organisation,  which  may  be  arranged  in  five 
classes. 

1.  The  Observatories  furnished  with  self -registering  instruments 
by  which  all  the  principal  meteorological  phenomena  are  re- 
corded continuously,  and  which  thus  afford  materials  for  the  study 
of  the  periodic  variations  of  the  meteorological  elements. 

2.  Anemographic  stations  furnished  with  instruments  regis- 
tering the  wind  only.  The  records  from  these  stations  relate  to 
weather  as  distinguished  from  climate,  and  are  especially  useful  in 
connexion  with  the  passage  of  storms,  and  as  affording  evidence 
available  in  the  courts  of  Taw  with  respect  to  collisions  at  sea,  and 
damage  done  by  wind. 

3.  Stations  of  the  Second  Ordec  furnishing  climatological  in- 
Second  Order,  formation  from  eye  observations  taken  twice  a  day.    The  observers 

at  these  stations  are  all  volunteers. 

4.  The  Telegraphic  Reporting  Stations  at  which  eye  obser- 
vations are  taken,  forming  the  material  upon  which  the  daily 
weather  reports  and  forecasts  are  based.  The  hours  of  obser- 
vation at  these  stations  are  limited  by  the  requirements  of  the 
telegraphic  system,  as  explained  in  Part  II.,  but  the  data  which 
they  furnish  are  utilized  to  afford  climatological  information 
for  parts  of  the  country  where  Stations  of  the  Second  Order  do  not 
exist 

5.  Extra  stations  furnishing  returns  with  less  completeness,  and 
with  less  detail  than  those  of  class  3. 

A  detailed  account  of  these  several  stations  and  of  the  methods 
employed  by  the  Office  in  dealing  with  the  records  they  respec- 
tively furnish  will  be  found  in  Appendix  XV.,  p.  90. 

Appendix  XVI.,  p.  95,  contains  a  list  of  all  documents  relating 
to  the  land  meteorology  of  the  British  Isles  received  at  the  Office 
during  the  year. 


Telegraphic 

Reporting 

Stations. 


Extra  stations. 


Documents 
received. 


Changes  in  the      The  foundation  stone  of  the  new  observatory  at  Falmouth,  the 
obaerratorie*.    intended  erection  of  which  was  noticed  in  the  last  Report,  p.  19, 

was  laid  in  the  month  of  August,  and  the  building  is  now  so  far 
completed  that  the  meteorological  instruments  are  shortly  to  be 
transferred  to  it.  The  Council  has  undertaken  to  bear  the  cost 
of  erecting  the  instruments,  in  addition  to  the  yearly  grant  of 
250/.  for  the  maintenance  of  the  observations,  which  are  continued 
for  the  present  at  the  old  observatory. 

At  Glasgow  the  arrangements  for  the  maintenance  of  the 
self-recording  meteorological  instruments  by  local  subscriptions 
are  not  yet  completed,  but  through  the  zealous  action  of  Prof. 
Grant,  the  continuity  of  the  observations  has  not  been  hitherto 
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interrupted,  and   it  is  still  hoped  that  the  means  of  maintaining  Changes  in  the 
the  record  in  the  future  will  be  obtained.  observatories. 

At  Armagh  the  records  of  the  self-registering  instruments 
finally  ceased  from  December  1883,  but  the  observations  of  the 
second  order  continue  to  be  made,  in  aid  of  which  the  Council 
has  granted  a  yearly  sum  of  50/. 

The  Council  have  to  express  their  deep  regret  at  the  death,  at 
a  very  advanced  age,  of  the  Rev.  C  Clouston,  LL.D.,  who  took 
charge  of  the  anemograph  at  Sandwick  Manse  in  the  Orkneys 
Dr.  Clouston  had  been  a  regular  meteorological  observer,  either  at 
Sandwick  or  at  Stromness,  for  more  than  60  years,  and  was  the 
recognized  authority  for  scientific  information  of  all  kinds  relating 
to  the  Orkneys.  The  Council  have  applied  to  the  Scottish 
Meteorological  Society  for  advice  as  to  the  continuance  of  the 
observations,  and  they  have  reason  to  hope  that  the  Society  may 
be  able  to  secure  the  services  of  Dr.  Clouston's  successor. 

Inspection  of  the  Stations. — The  self-recording  observatories  and  Inspection  of 
the  anemographic  stations  (Classes  1  and  2),  as  well  as  the  Tele-  tne  •***"<*»• 
graphic  Reporting  Stations  (Class  4),  are  regularly  visited  each 
year  by  the  Inspectors  of  the  Office,  before  mentioned  (p.  10). 
The  extra  stations  (Class  5)  are  inspected  as  opportunity  offers. 
Of  the  Stations  of  the  Second  Order  (Class  3),  some  belong  to 
the  Royal  Meteorological  Society ;  these  are  visited  by  an 
Inspector  appointed  by  the  Society,  an  allowance  being  made 
by  the  Office  toward  the  cost  of  the  inspection,  in  accordance 
with  the  recommendation  of  the  Treasury  Committee  (1877). 
The  remaining  Stations  of  the  Second  Order,  which  are  in 
immediate  connexion  with  the  Meteorological  Office,  are  visited 
at  least  once  in  every  two  years  by  the  Inspectors  of  the  Office. 
The  Superintendent  of  the  Kew  Observatory,  Mr.  G.  M,  Whipple, 
is  specially  employed  to  inspect  and  report  on  the  self-registering 
apparatus,  and  on  the  photographic  processes  at  the  observatories. 
Extracts  from  the  Reports  of  the  Inspectors  of  the  Office  and  of 
Mr.  Barker,  who  was  charged  with  the  duty  of  inspection  in 
England  during  Mr.  Ley's  illness  in  the  summer  of  1884,  will  be 
found  in  Appendix  VII.,  p.  48. 

Information  supplied  to  the  General  Register  Office,  Ireland.  Reports  snp- 
— Reports  from  nine  of  the  Irish  stations  of  the  Office  have  been  pHed  to 
regularly  supplied   to  the  Registrar  Oeneral  for  Ireland,  for  use  oSHndte 
in  his  Weekly  and  Quarterly  Returns.  Ireland. 

Quarterly  Weather  Report — Parts  I.  to  III.  of  the  volume  for  Publications. 
18*77  of  this  publication  have  been  issued,  and  good  progress  is 
being  made  towards  clearing  off  the  arrears. 

The  volume  of  the  Monthly  Weather  Keport  for  1884,  which 
takes  the  place  of  the  Quarterly  Weather  Report,  has  appeared 
(see  p.  17). 

The  publication  of  the  Hourly  Readings  from  the  seven  obser- 
vatories has  been  continued.  The  volume  for  1882  has  been 
published,  and  that  for  1883  is  well  advanced. 

b  2 
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Publication* 


Special 
Researches. 


The  tables  of  monthly  and  five-day  means  from  the  observa- 
tories for  the  years  1881  and  1882  have  appeared  in  the  volume 
of  Hourly  Headings  for  1 882. 

Reports  from  Stations  of  the  Second  Order. — The  volume  for 
1880  has  appeared,  and  it  contains,  in  addition  to  the  informa- 
tion given  for  previous  years,  a  table  showing  the  monthly 
amounts  of  bright  sunshine  recorded  at  various  stations,  with  the 

Crcentages  of  total  possible  duration.  The  volume  for  1881  is  in 
nd. 

The  Harmonic  Analyser. — A  memorandum  on  the  work  done 
with  this  instrument  will  be  found  at  Note  A,  p.  22. 

An  instrument  bos  been  constructed,  from  designs  by  the 
Chairman,  for  producing  the  graphical  representation  of  the 
harmonic  components  of  thermometrical  and  oarometrical  curves, 
and  it  will  be  applied  to  the  results  obtained  from  the  harmonic 
analyser.  The  instrument  is  arranged  so  as  to  draw  the  curves 
of  the  first  four  orders,  and  can  be  adjusted  for  their  varying 
amplitudes  and  hours  of  maximum. 

Electrical  Anemometer. — The  electrical  anemometer  referred  to  at 

?ige  24  of  last  Keport  as  being  constructed  by  Mr.  Preece,  of  the 
elegraph  Department,  has  been  erected  at  Kew  for  preliminary 
trial,  but  some  of  the  mechanism  is  found  to  require  modification, 
and  the  instrument  is  still  in  the  experimental  stage,  though  its 
ultimate  success  is  not  doubted. 

Hand  Anemometer. — A  few  experimental  hand  anemometers 
have  also  been  constructed  in  view  of  obtaining  a  more  definite 
record  of  the  wind's  force  or  velocity  than  can  be  secured  by 
the  present  system  of  estimate.  One  of  these  has  been  tried  at 
one  of  the  lightships  under  the  authority  of  the  Trinity  Board, 
and  another  is  under  observation  at  Kew.  The  results  are  not 
yet  sufficiently  advanced  to  admit  of  any  conclusion  as  to  the 
suitability  of  this  form  of  instrument  for  general  use. 

Movement  of  Clouds. — The  experiments  for  ascertaining  the 
direction  and  velocity  of  the  upper  currents  of  the  air  by  shell 
firing  have  not  been  much  extended,  the  Council  not  having  the 
necessary  facilities  at  their  command  for  the  purpose.  But  there 
is  reason  to  think  that  the  plan  can  be  carried  out  usefully,  and 
it  is  hoped  that  arrangements  may  still  be  made  that  will 
accomplish  this. 

The  determination  of  the  distance  and  movement  of  clouds, 
photographically,  before  noticed  (see  Eeport,  1884,  p.  23),  still 
continues  to  be  experimented  on  at  Kew,  but  the  results  in  this 
case  also  have  not  yet  been  of  such  value  as  to  call  for  special 
notice. 

Eruption  of  Krakatoa,— At  the  desire  of  the  Special  Committee 
of  the  Boyal  Society  charged  with  collecting  data  relative  to  the 
eruption  at  Krakatoa,  the  Council  have  undertaken  to  prepare  a 
report  on  the  atmospheric  disturbance  which  accompanied  the 
great  final  explosion.  A  considerable  number  of  automatically 
recorded  barometric  traces  have  been  received  and  examined,  and 
the  results  are  being  carefully  dealt  with. 
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Library. 

The  library  contains  standard  works  on  Meteorology  and  the  library. 
allied  sciences.     It  consists  at  present  of  nearly  9,000  volumes  and 
pamphlets,  exclusive  of  charts  and  MS.  records  of  observations. 
The  books  and  other  documents  are  accessible  to  scientific  men. 

Appendix  XVI  I.,  p.  99,  contains  a  list  of  the  accessions  to  the 
library  during  the  year.  The  volumes  marked  with  an  asterisk 
have  oeen  purchased. 

In  conformity  with  a  practice  now  generally  recommended  by 
authorities  on  bibliography,  all  books  and  pamphlets  received 
during  the  year  have  been  catalogued  upon  cards,  besides  being 
entered  in  the  existing  reference  catalogues. 

Expenditure. 

Appendix  XVIII.,  p.  126,  shows  the  receipts  and  payments  Financial. 
during  the  year  ending  31st  March  1885.     The  amount  voted  by 
Parliament  was  15,300/.,  as  in  the  previous  year. 

The  following  abstract  of  expenditure  shows  the  amount  properly 
chargeable  to  the  year  in  question,  and  its  distribution  under  the 
various  heads,  together  with  the  increase  or  decrease  in  1884-85, 
as  compared  with  the  previous  year  :— 


Nbt  Expenditure. 

1889-84. 

1884-65. 

Increase. 

Decrease. 

£    s. 

d. 

£ 

*.    d. 

A     s. 

d. 

4    «.    rf. 

Payment  of  Council 

1,000    0 

0 

1,000 

0     0 

— 

— 

Secretary 

800     0 

0 

600 

0    0 

— 

— 

Office  salaries    - 

742  10 

0 

758 

16     0 

16     6 

0 

— 

Bent,  fuel,  and  lighting  - 

713  17 

7 

716 

8    2 

2  10 

7 

— 

Alterations  to  premises, 

attendance,  and   con- 

tingencies 

466  16 

2 

424 

5     9 

— 

42  10     5 

Expenses  incidental    to 

International  Meteoro- 

logical Congress 

5  11 

3 

— 

5  11     3 

Pensions 

49  16 

4 

42 

16     4 

— 

— 

Special  Researches 

660     8 

8 

989 

8    2 

828  19 

6 

— 

land  Meteorology 

8,684  17 

7 

3,051 

1     9 

— 

633  15  10 

Weather  Information     - 

4,036     0 

1 

4,066 

6  10 

40     6 

9 

— 

Inspections 

525     8 

5 

560 

12     1 

85     8 

8 

— 

Ocean  Meteorology 

2,694  18 

1 

2,445 

6     2 

-~ 

249  11   11 

Total        -              £ 

15,863     4 

2 

14,855 

1     3 

423     6 

6 

931     9     5 

(Signed) 


Rd.  STRACHEY, 

Chairman  of  the  Council. 
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Note  A. 

Note  on  the  Work  done  with  the  Harmonic  Analyses. 

The  work  hitherto  done  with  the  harmonic  analyser  has  been 
confined  almost  exclusively  to  the  determination  of  the  air 
temperature  constants,  from  the  photographic  thermograms,  of  the 
following  seven  observatories : — 


Valencia, 
Armagh, 


Glasgow, 
Aberdeen, 


Falmouth, 
Stonyhurst, 


Kew. 


The  curves  dealt  with  have  been  those  for  the  12  years  187  L 
to  1882,  inclusive,  those  for  the  years  1879,  1880,  1881,  and  1882 
having  been  analysed  during  the  past  twelve  months ;  at  the  present 
time  the  whole  of  the  results  obtained  from  the  machine  are  being 
examined  and  checked  preparatory  to  their  publication. 

In  the  Report  of  the  Meteorological  Council  for  1880,  p.  46,  et 
seqiy  there  is  a  note  by  Professor  Stokes  on  the  employment  of  the 
machine,  with  rules  for  the  use  of  the  same,  in  which  the  method 
to  be  employed  in  dealing  with  breaks  in  the  continuity  of  the 
curves  is  indicated.  It  may,  however,  be  of  use  to  give  here  a 
rather  more  detailed  account  of  the  operations  involved  in  the 
treatment  of  the  curves,  with  an  example  of  the  manner  in  which 
the  readings  of  the  machine  are  recorded  and  dealt  with. 

The  machine  is  furnished  with  three  pairs  of  recording  cylinders 
and  discs,  numbered  consecutively  1  to  6,  which  give  the  co- 
efficients for  the  first  three  pairs  of  terms  of  the  expansion,  and 
in  addition  a  seventh  cylinder  and  disc  from  which  the  mean  is 
obtained.  In  the  thermograms  which  supply  continuous  photo- 
graphic records  of  the  march  of  temperature,  the  trace  for  24 
hours  covers  a  length  of  8*75  inches,  while  a  vertical  height  of 
about  0*7  inch*  corresponds  to  a  range  of  ten  degrees  in  tem- 
perature ;  each  thermograph  sheet  contains  the  record  for  48  hours. 

Conveniently  placed  in  the  machine  is  a  cylinder  or  drum, 
the  circumference  of  which  is  equal  to  the  length  of  24  hours 
upon  the  thermograms.  Bound  this  cylinder  the  thermograms 
are  rolled,  the  fluctuations  of  temperature  indicated  by  the  curves 
being  followed,  as  the  cylinder  revolves,  by  a  combination  of  the 
movement  of  the  cylinder*  with  that  of  a  pointer  moving  in  a  line 
parallel  to  its  axis. 

The  handle  by  which  the  cylinder  is  turned  gives  motion  at 
the  same  time  to  the  seven  discs  of  the  machine,  and  the  operator 
thus  controls  by  his  left  hand  both  the  speed  with  which  the 
curves  are  paid  through  the  machine  and  the  consequent  velocity 
of  the  angular  motion  of  the  discs,  while  by  a  suitable  contrivance 
the  movements  of  the  pointer,  governed  by  his  right  hand,  produce 
on  the  face  of  the  discs  corresponding  movements  to  the  right 
or  left  of  the  balls  by  which  the  motion  of  the  discs  is  conveyed 
to  the  recording  cylinders. 

At  the  commencement  of  an  operation  all  the  cylinders  are  set 
to  zero  ;  the  twelve  months  curves  are  then  passed  consecutively 

•  Thig  value  varies  slightly  for  each  observatory. 
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through  the  instrument ;  the  first  pair  of  cylinders,  which  gives 
the  coefficients  of  the  first  order,  and  also  the  mean  cylinder,  7, 
being  read  for  each  day,  while  cylinders  3  and  4  and  5  and  6,  which 
give  the  coefficients  of  the  second  and  third  orders  respectively, 
are  only  read  for  each  five  days  and  at  the  end  of  each  calendar 
month.  The  numbers  on  the  cylinders  are,  however,  progressive, 
so  that  the  increments  upon  thetn  for  any  given  period  could 
very  easily  be  obtained.  The  form  in  which  the  readings  are 
recorded  is  as  follows : — 


Readings  of  the  Recording  Cylinders  of  the  Harmonic  Analyser. 
Dry-bulb  Thermometer  Curves,  from  July  30  to  August  3,  1882. 

Kew  Observatory.  • 


First  Order. 

Sxcohd  Order. 

9 

Month  and 
Bay. 

Cylinder  1. 

Cylinder  2. 

Cylinder  3. 

Cylinder  4. 

Reading  at 
Midnight. 

Difference 
from  last 
Reading. 

Reading  at 
Midnight. 

Difference 
from  last 
Reading. 

Reading  at 
Midnight. 

Difference 
from  last 
Reading. 

Reading  at 
Midnight. 

Difference 
from  last 
Reading. 

Juno  30    - 

+10'480 

__ 

-12*338 

-3*963 

— 

-3*266 

_- 

July  80    - 

*    31     -       - 
August  1  - 

*       3-       - 

+12*640 
+12678 
+12*778 
+12*814 
+12*897 

+0-108 
+0*138 
+0-096 
+0*041 
+0*088 

-14*92tf 
-16-004 
-16*069 
-16*207 
-16*287 

-0*118 
-0-078 
-0066 
-0138 
-0*080 

-4-054 
-4-084 

±0'000 

• 

-0*080 

-3*464 
-3*466 

-0*080 
-0*012 

Third  Order. 

Mean. 

Midnight 

reading  of 

Curve. 

• 

Month  and 
Day. 

Cylinder  6. 

Cylinder  6. 

Cylinder  7. 

Difference 
from  last 

Reading  at 
Midnight. 

Difference 
from  last 
Reading. 

Reading  at 
Midnight. 

Difference 
from  last 
Reading. 

Reading  at 
Midnight. 

Difference 
from  last 
Reading. 

Reading. 

June  80   - 

-1-877 

.  , 

-1*827 

__ 

-  2*285 

— 

— 

— 

July  80    -       - 
»    81    -       - 
August  1- 

n         «-         " 
n        3-        - 

-2*674 

-2*786 

-0*081 
-0*112 

-2*891 
-2*466 

-0*082 
-0-065 

+52*687 
+64*564 

+57*177 
+  69*768 
+61*299 

+2*802 
+1*917 
+2*628 
+2*676 
+1*646 

^^m 

^^ 

At  present  only  the  monthly  increments  of  the  readings  have 
been  dealt  with,  so  as  to  obtain  the  coefficients  of  the  mean  daily 
variation  for  each  month  of  the  year.  The  process  followed  is, 
therefore,  simply  to  divide  the  monthly  increment  by  the  number 
of  days  in  the  month,  and  then  to  multiply  ths  quotient  by  a 


J 


24  Report  of  die  Meteorological  Council. 

factor  which  is  determined  by  the  scale-value  of  the  thermograms, 
and  which  will  therefore  be  different  for  each  observatory. 

The  ratios  of  the  factors  for  cylinders  1  to  6  to  that  of 
number  7  were  very  carefully  determined  from  a  series  of 
experimental  curves  of  which  the  values  were  known.  The 
numerical  factor  is  obtained  for  each  observatory  by  obtaining  on 
cylinder  No.  7  the  scale  reading  corresponding  to  a  vertical 
movement  of  the  pointer  of  10°  on  the  thermogram,  which  in  the 
case  of  Kew  is  '075  inch.  The  factor  for  cylinders  No*.  1  and  2 
is  eight  times  that  for  cylinder  No.  7 ;  the  factor  for  Nos.  3  and  4 
is  four  times  that  quantity,  and  for  Nos.  5  and  6  is  eight  thirds 
of  that  quantity.  The  signs  of  the  factors  depend  on  the  direction 
in  which  the  discs  and  cylinders  arc  caused  to  revolve.  The 
constant  quantity,  added  to  the  reduced  reading  of  cylinder  No.  7 
corresponds  to  the  temperature  which  U  assumed  as  the  zero  at 
the  commencement  of  the  operation. 

As  an  illustration,  the  case  of  Kew  for  July  1882  may  be 
taken,  the  final  readings  of  the  cylinders  for  which  month  are 
aborc  given.  The  increments  for  the  month  shown  by  these 
figures  are  as  follows : — 

Cylinder  1.  2.  S.  4.  5.  6.  7. 

Observed  increment  -   +   2-198  -  2-671   -  0*101   -  0-198  -  0-797  -  0*564   +56*839 

^KK  (the.nUm"}    +   0-071   -   0086   -  0-008   -  0006   -  0-026  -  0-018   +    1-834 

Factor  ...  -53-52     +53-52     -26-76     -26-76     -17-84     -17*84     +   6-69 

Coefficient  deduced  -  —  3*80     —  4*60     +   0'08     +   0*16     +  0*46     +   0*32     +12*27 


Add  constant  -    48*17 


Mean  temperature      -    60*44 
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APPENDIX  I. 
"Cqlmbction  of  Data  from  Ships." 

The  method  which  has  been  followed  by  the  Office,  since  its  first 
establishment  in  1854  up  to  the  present  date,  in  the  collection  of  in- 
formation on  Ocean  Meteorology,  has  been  to  supply  officers  of  the 
Mercantile  Marine  with  a  complete  outfit  of  verified  instruments,  on  the 
condition  of  their  returning  the  instruments,  and  the  log  of  observations 
made  with  them,  to  the  Office,  or  to  one  of  the  agents  mentioned  below, 
at  the  completion  of  the  voyage. 

Every  instrument  supplied  has  been  originally  verified  at  Kew 
Observatory,  and  on  the  completion  of  the  voyage  it  is  compared  with 
a  standard  instrument  cither  at  the  Office  or  by  one  of  its  agents. 
Under  ordinary  circumstances  it  is  not  requisite  to  send  the  instru- 
ments to  Kew  for  re-verification  after  every  voyage,  as  the  changes 
in  their  errors  are  generally  slight. 

The  regular  outfit  of  a  ship  consists  of : — 

1  Barometer  (Kew  pattern). 

6  Thermometers,  with  a  thermometer  screen. 

4  Hygrometers. 

The  first  record  of  observations  is  made  in  a  Rough  Book  supplied 
for  the  purpose,  which  is  retained  by  the  captain,  who  copies  the  observa- 
tions into  a  Meteorological  Log  kept  for  the  Office. 

In  order  to  facilitate  the  communications  between  the  Office  and  the 
observers,  agencies  are  established  at  some  of  the  principal  ports,  and 
instruments  are  supplied  directly  from  such  agencies  to  the  ships. 

The  following  is  a  list  of  the  agents  at  present  in  connexion  with  the 
Office:— 

-  Navigation  School. 

-  Sailors'  Home. 

-  Navigation  School. 

-  37  and  38,  Clyde  Place. 

-  36,  Brymner  Street. 

-  Trinity  House. 

-  Sailors'  Home. 
Southampton  -    C.  H.  Permain            -  13,  Oriental  Place. 

A  set  of  instruments  is  kept  in  working  order  at  the  Office  in  London 
and  at  each  agency.  When  a  captain  expresses  himself  willing  to  observe, 
he  is  invited  to  inspect  the  instruments  and  learn  what  will  be  required  of 
him.  If  this  takes  place  at  one  of  the  agencies,  and  the  captain  decides 
to  undertake  the  work,  his  name  is  submitted  to  the  Marine  Superin- 
tendent, who,  if  the  owners  of  the  ship  are  British  subjects,  and  she  is 
likely  to  return  to  some  port  in  the  United  Kingdom,  sanctions  the 
supply,  having  due  regard  to  the  nature  of  the  proposed  voyage  and 
giving  preference  to  captains  intending  to  visit  the  districts  whence  the 
information  existing  in  the  Office  is  scanty. 

In  a  few  exceptional  cases  captains  are  supplied  at  ports  where  there 
are  no  agencies,  and  in  these  cases  the  instruments  are  sent  from  the 
Office  in  London. 


Aberdeen 

-    J.  R.  Jones     - 

Cardiff 

-    Captain  Fowler 

Dundee 

-     Leonard  Allen 

Glasgow 

-    D.  M'Gregor  - 

Greenock 

Do. 

Hull   - 

-     Z.  Scaping 

Liverpool 

-    J.  Gill 
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Agents  receive  a  fee  of  1/.  5s.  for  each  case  of  supply  and  return  of 
instruments,  and  an  additional  fee  of  1/.  for  the  first  "excellent"  log 
sent  in  by  any  observer  whom  they  may  have  invited  to  begin  keeping  a  log, 
but  the  Council  reserve  to  themselves  the  right  of  deducting  the  fees  for 
both  supply  and  return  of  the  instruments,  if  no  log  is  returned,  or  one 
which  is  worthless. 

Captains  are  requested  to  give  notice  of  their  return  to  any  port  in 
the  United  Kingdom  to  the  agent  at  the  port,  if  there  be  one,  or  else  to 
the  Office  in  London,  and  steps  are  then  taken  to  send  for  the  instru- 
ments and  log.  The  latter  is  sent  up  to  London,  and  the  instruments  are 
at  once  compared  with  a  standard  set,  and  if  received  at  an  agency,  the 
results  of  such  comparison  are  duly  forwarded  to  London. 

As  regards  the  Royal  Navy,  Her  Majesty's  ships  have  been  supplied 
by  the  Office,  since  its  foundation  in  1854,  with  the  meteorological 
instruments  used  in  the  service,  and  for  this  provision  is  annually  made 
in  the  Estimates  furnished  by  the  Office  to  the  Treasury  upon  which  the 
vote  for  the  Meteorological  Council  is  based.  The  records  of  observations 
made  by  naval  officers  are  in  due  course  deposited  at  the  Admiralty, 
where  they  are  available  for  use.  It  is  optional  with  the  observers  to 
keep  for  the  Office  a  Meteorological  Log  in  addition  to  the  regular 
record  of  observations  required  by  the  rules  of  the  service.  The 
Council  are  glad  to  say  that  they  receive  from  time  to  time  Meteoro- 
logical Logs  of  high  value  from  Her  Majesty's  ships. 

Meteorological  Logs  received  at  the  Office,  whether  from  Her 
Majesty's  ships  or  from  the  Mercantile  Marine,  are  tested  according  to 
a  definite  form  (the  "test  sheet,"  which  has  been  published  in  the 
Report  of  the  Maritime  Conference  of  London,  1874,  p.  35),  and  the 
observations  are  classified  according  to  their  quality. 

As  soon  as  this  first  testing  has  been  effected,  a  letter  is  written  to 
the  captain,  and  if  any  questions  arise  to  which  he  can  probably  give 
an  answer,  he  is  requested  to  do  so  while  the  incidents  are  fresh  in  his 
memory.    The  replies  are  noted  in  the  log  for  future  reference. 

The  method  of  discussion  varies  according  to  the  object  proposed  and 
the  amount  of  data  to  be  dealt  with. 

If  it  is  proposed  to  discuss  all  the  meteorological  observations  in  a 
given  part  of  the  sea,  they  are  first  transcribed  into  data  books ;  an 
account  of  the  way  in  which  the  data  books  are  prepared  and  used  has 
been  given  in  previous  Reports. 

If  only  one  element  (such  as  the  surface  temperature  of  the  sea)  is  to 
be  discussed,  it  has  been  found  best  to  plot  the  data  directly  from  the 
logs  in  geographical  position  on  a  chart,  and  to  deduce  from  the  chart 
means  for  spaces  as  small  as  the  number  of  the  observations  will  allow. 

Daily  Synchronous  Meteorological  Observations  at  Noon, 

Greenwich  Mean  Time. 

In  addition  to  the  meteorological  logs  received  from  the  Navy,  owing 
to  the  kindness  of  the  Lords  Commissioners  of  the  Admiralty,  a  full 
set  of  observations  is  made  at  one  time  each  day  by  all  of  Her  Majesty's 
ships,  in  whatever  part  of  the  world  they  may  be  stationed.  These  are 
entered  on  monthly  forms,  and  forwarded  to  the  Office  as  soon  as  possible 
after  the  end  of  each  month.  Officers  of  the  Mercantile  Marine  who 
are  keeping  meteorological  logs,  are  also  invited  to  co-operate  in  keeping 
the  synchronous  observations,  and  in  numerous  instances  the  observa- 
tions are  well  and  regularly  made.  By  these  means  the  Council  are 
in  early  possession  of  valuable  observations  which  cover,  to  some  extent, 
the  navigable  seas  of  the  whole  Globe. 
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APPENDIX  H. 

List  of  Captains  (and  Officers)  who  have  sent  in  Logs  classed  as 
"  Excellent "  during  the  year  ending  March  31,  1885.  The  figures 
opposite  to  each  show  the  total  number  of  such  Logs  which  they 
have  returned  to  the  Office  during  the .  period  that  they  have  been 
observing. 


Captain's  Name. 


Number 
of  "Ex- 
cellent" 
Logs. 


Ship. 


Aldrich,  Pelham,  B.N. 

Balderston,  Bichd.  James 
Balfour,  Lieut  Andrew,  R.N.  - 
Barker,  Mr.  D.  W.,  F.R.Mot.Soc. 
Barlow,  A.  E.  - 
Becket,  Alexander 
Berridge,  Henry 
Blake,  Edwin  John 
Bolton,  S.  H.   - 
Bouchette,  Francis  James 
Boynes,  Mr.  W.  C.(Fiwt  Officer) 
Brown,  Alfred  John     - 
Buchan,  James 
Burton,  George 

Campbell,  Archibald    - 
Carpenter,  Lieut.  Alfred,  R.N., 

F.R.MetSoc. 
Cato,  W.  R.  - 
Clarke,  James  - 
Cooke,  Charles  F. 
Crotty,J.H.  - 
Crutchley,  William  Caius,R.N.R. 


Dart,  Leonard  C.         - 
Davidson,  EL    - 
Denham,  George 

Deuchars,  William 
Donaldson,  B.  A. 
Dunbar,  John  Ivor 
Dyke,  Henry  W. 
Dyke,  Lieut,  in  Command  H.  H., 
R.N. 

East,  Lieut.  James  H.  C,  R.N. 
England,  Thomas 

Freeman,  Thomas  William 
Fullarton,  D.  - 

Gadd,  C.  - 

Graham,  W.  "Vincent  - 
Gray,  David     - 
Grieve,  William  M.      - 


8 

5 

IS 

6 

9 

6 

5 

10 

4 

4 

1 

11 

16 

1 

13 
11 

7 
3 
3 
2 

8 


5 

1 
5 

3 
2 
8 
5 
1 


5 
2 

19 
1 

1 

1 

11 

5 


H.M.S.  "  Sylvia." 

"  Belfast" 

H.M.S. "  Magpie." 

"  Superb." 

S.S.  "  Parramatta." 

"  Amana." 

"  Superb." 

"  Tilkhuret." 

S.S.  "  Tvne  Queen." 

S.S.  "  Montreal." 

"  Cam  Marth." 

"  Arafura." 

"  Coppename." 

"  British  Prince." 

S.S.  "Circassian 
H.M.S.  "  Myrmidon." 

S.S.  "  Scotia." 
S.S.  «  Olbcrs." 
"  Melbourne." 
"  Evesham  Abbey." 
S.S.    "Ruapehu"    and    S.S. 
koura." 


<t 


Kai- 


"  Alceeter." 

S.S.  "  Oceanic." 

S.S.  "Erl  King"  and  S.S.  «•  Ocean 

King." 
S.S. "  Jan  Mayen." 
S.S.  "Glenavon." 
S.S.  "  Arracan." 
"Markland." 
H.M.S.  «  Sylvia." 


H.M.S.  "  Myrmidon." 
"  Jianc." 

S.S.  *  Bellerophon." 
"  Timaru." 


S.S.  "Parramatta." 
"Bowfell." 
S.S.  "  Eclipse." 
"CXtyof  York." 
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Captain's  Name. 


Number 

ofMBx- 

cellent" 

Log*. 


Ship. 


Griffin,  E.  J»    -  • 

Halley,  Edward 
Hayward,  P.  M. 
Holdich,  John  Peach,  R.N.R.  - 

Holloway,  John 
Howard,Lieut.W.Vansittart,R.N 

Hughes,  W.  P. 
Hurrell,  A.  A.  - 

Irving,  P.  J.    - 

Jeffery,  Arthur  W. 
Jones,  8.  Griff  - 

Kellett,  Arthur 
Kennedy,  C.  W. 
Kidley,  W.  H.  - 

Ladd,  Mr.  Richard,  F.R.AS., 

F.R.MetSoc. 
Lailey,  William  Nicholson 
Lawson,  James 
Leeper,  Lieut.  A.,  R.N. 
Longley,  H. 
Lun 


igley,  u.     ■ 
iham,  R.  D. 


McDougall,  Alexr. 

McFee,J.  R.   - 

Maclear,  J,  F.  L.  P.,  RN. 

Mallandaine,  Frederick 

Manning,  Henry 

Marshall,  Frederick 

Messum,  Lieut.  S.  V.  S.  8.,  R.N. 

Metcalfe,  John 

Miller,  A.  John 

Milne,  W.  F.    - 

Moffat,  Thomas 

Moore,  Lieut,  and  Comr.  W.  U., 

R.N. 
Murdoch,  Peter 
Murray,  Alexander 

Nicholson,  Malcolm 
Norman,  Francis 
Nowell,  S. 

Oldham,  Lieut,  in  Command  C. 

F.,  R.N. 
Olver,  William 


Pagan,  James  - 
Parsell,  Henry 
Parson,  Geo.  Fry 
Pearson,  Charles  William 
Peebles,  Robert 
Potter,  Thomas 
Prout,  John  Cawse 

Randall,  William 
Renant,  Charles  Henry 


1 
1 
9 
S 
8 
6 
1 


7 
5 

1 
2 

4 

11 

5 

5 

5 

12 

8 

8 

1 
10 
1 
8 
1 
1 
8 
4 
2 
1 
4 

6 
4 

4 
8 
1 

6 


2 
7 
4 
24 
9 
2 
8 

7 
14 


»! 


S.S.  "  Spartan. 


"  City  of  Madras." 
8.S.  M  Dacia." 
4<  British  Envoy." 
S.S.  u  Bombay." 
H.M.S. "  Flying  Fish." 
"Laomcne." 
"  Cam  Marth." 

S.S."  Republic." 

8.8.  "  Teniers." 
"  Hermine." 

S.S.  "Calabria." 
S.S.  "  Germanic." 
S.S. *  Coptic." 

SJ5. «  Scotia." 

S.S.  "  Derwent." 

S.S. "  Minho  "  and  S.S.  **  Humber." 

H.M.S.  rt  Lark." 

S.S.  "  Mosser." 

8.S.  "  Ceylon." 


"  Auckland." 
u  Great  Victoria." 
H.M.S.  "  Flying  Fish. 
"  Imberhorne." 
8.8.  "  Seine." 
"  Wiltshire." 
H.M.S.  «  Dart." 
S.S.  "  Oceanic." 
"  Cannanore." 
S.S.  "Esquimaux." 
«  Westland." 
H.M.S. "  Dartw 


f» 


u  Sierra  Estrella." 
S.S.  "  Windward." 

« St.  Vincent." 

"Polestar." 

«  British  Prince." 

H.M.S. "  Lark." 

"  Clynder." 

S.S.  *  Tenasserim." 
S.S.  "  Adriatic" 
«  Earnock." 
S.8. "  Strathleven." 
"  Tweedsdale." 
S.S.  "  Durham." 
"  Cape  St.  Vincent" 

u  Dynomene." 
"  Pleione." 


Appendix  II, 


29 


Number 

Captain's  Name. 

of  "Ex- 
cellent" 
Logs. 

tihip. 

Richardson,  Sub.-Lieut.  Wynd- 

6 

H.M.S. "  Sylvia." 

ham,  R.N. 

Rosseter,  William  Lawrence 

* 

4 

"  St.  Kilda." 

Russell,  Charles  James 

• 

4 

"  Candahar." 

Savage,  Lieut.  W.  M.,  R.N. 

• 

2 

L.H.  Tender  "  Richmond." 

Scott,  William 

- 

15 

u  Commewyne." 

Seymour,  J.     - 

- 

3 

S.S.  "  Scotia." 

Shaw,  Gilbert  - 

- 

.   5 

S.S.  "  Beta." 

Shearer,  George 

- 

7 

"  Corona." 

Simpson,  A.- 

- 

1 

S.8.  "  Australasian." 

Simpson,  Alexander    - 

- 

15 

"  Traveller." 

Smith,  J.- 

- 

1 

"  Crossbill." 

Smith,  William  Charles 

• 

9 

"  Thirlmere." 

Smith,  William  Henry,  R.N.R. 

18 

S.S.  «  Circassian." 

Spratley,  W.    - 

- 

6 

S.S. "  Moaart." 

Steven,  David  - 

• 

3 

"Inchkeith." 

Stiven,  John  H. 

- 

5 

"  Arethusa." 

Strang,  Robert 

- 

2 

"  Lyttelton." 

Tannock,  Robert  Stewart 

. 

5 

"  Glencairn." 

Thomson,  A.  S. 

- 

5 

S.S.  "  Dacia." 

Trent,  W.  H.    - 

- 

1 

S.S.  «  Venetian." 

Travers,  H.  de  la  Cour 

- 

2 

S.S.  "  Tartar." 

Trott,  Samuel  - 

- 

3 

S.S.  M  Minia." 

Vereker,  Capt.  Hon.  Foley 

C. 

4 

H.M.S. "  Magpie." 

P.,  R.N. 

Wait,  A.  McLean 

. 

3 

S.a  «  Spartan." 

Walker,  Henry 

- 

4 

S.S.  "Cephalonia." 

Waring,  William 

- 

11 

S.S.  "  Gordon  Castle." 

Watson,  Alexander 

- 

1 

"  Elvira." 

Wharton,  W.  J.  L.,  R.N. 

- 

15 

H.M.S. "  Sylvia." 

Wheaton,  N.  J. 

- 

1 

"  Eliza." 

White,  Elijah  - 

- 

I 

"  Marathon." 

Wight,  Henry  Potts     - 

- 

13 

"  Oamaru." 

Williamson,  Lieut.  Andrew  C> 

2 

H.M.S.  M  Myrmidon." 

R.N. 

Wilson,  William 

- 

1 

«  Horsa." 

Yonlden,  H. 

- 

4 

"  May  Hulse." 

Names  of  observers  deceased  printed  in  italics. 
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APPENDIX  IV. 
Instruments  supplied,  Ac.  to  the  Royal  Navy. 


Per  Account. 

Baro- 
meters. 

Ane- 
roids. 

Thermometers. 

Hydro- 

Ordi- 
nary. 

i 
Max.  '   Min. 

Screens. 

meters. 

April  1st,  1884,  afloat  - 
Issued  since 

173 
52 

366 
80 

1,068 
256 

142 
44 

186 
22 

J  27 
37 

100 
14 

119 
62 

Returned  since 

225 

41 

446 
69 

1,324 
227 

164 
29 

114 
6 

181 
55 

April  1st,  1885,  afloat 

184 

877 

1,097 

164 

135 

108 

126 

Instruments  supplied,  &c.  for  use  at  Naval  Stations. 


April  1st,  1884,  in  use 
Issued  since 

74 
3 

114 
5 

250 
41 

19 
3 

26 
9 

5 

1 

16 

Returned  since 

77 
3 

119 
6 

291 
36 

22 
1 

35 
2 

6 
1 

16 

April  1st,  1885,  in  use 

74 

113 

255 

21 

33 

5 

16 

Disposition  of  Admiralty  Instruments  on  April  1st,  1885. 


Afloat  in  Royal  Navy  - 

In  use  at  stations 

In  store  at  M.O. 

Chatham  - 
Sheerness  - 
Portsmouth 
Devonport 
Qneenstown 
Gibraltar  - 
Malta 
Halifax      - 


M 

W 
ft 

tt 
ft 

tt 
tt 


tt 
ft 
tt 


tt 
tt 

>» 
tt 
»i 


Bermuda   - 
Jamaica     - 
Cape  of  Good  Hope 
Trincomalee 
Hong  Kong 
Coquimbo 
Sydney 
Esquimalt  - 


Total,  April  1st,  1885 

Lost,  &c.  since  April  1st, 
1884      - 
Under  repair    - 


184 

377 

1,097 

164 

74 

113 

255 

21 

101 

72 

62 

57 

7 

5 

32 

6 

6 

10 

56 

10 

5 

6 

13 

8 

4 

5 

13 

— 

3 

3 

1 

1 

1 

4 

2 

— 

6 

8 

19 

5 

6 

11 

29 

6 

3 

6 

41 

— 

3 

2 

12 

2 

7 

9 

49 

6 

— 

4 

27 

4 

15 

6 

31 

4 

— 

7 

3 

1 

1 

5 

46 

— 

6 

4 

10 

2 

482 

657 

1,798 

297 

8 

158 

4 

7 

18 

135 
33 
77 
5 
9 
5 
8 
1 

5 
6 
2 
2 
6 
4 
8 
2 
1 
2 


311 


8 


108 
5 
12 
3 
2 
6 
5 


2 


144 


126 
16 
69 

9 
27 
28 
8 
4 
18 
12 
15 

31 

10 
23 


396 


8 


46 


Report  of  ike  Meteorological  Council. 


APPENDIX  V. 

Instruments  supplied,  &c.  to  Mercantile  Marine.. 


Baro- 
meterft. 

148 
102 

Com- 
passes. 

_ 

Thermometers. 

Hydro- 

Per Account. 

April  1st,  1884,  afloat  - 
leaned  since      - 

Ordi- 
nary. | 

790 
619 

Max.  . 

Min. 

_  i 

1 

Screens. 

155  ! 
94 

meters. 

486 
814 

Retained  since 

250 
111 

— 

1,409 
641 

— 

1 

249        800 
105  1     347 

April  1st,  1885,  afloat  - 

189 

—  -  — 

768 

— 

1 

144  1 

1 

453 

• 

Instruments  at  Stations,  viz.,  Telegraph  Offices,  Observatories, 

Navigation  Schools,  &c. 


April  1st,  1884,  in  use  - 
Issued  since     ... 

111 
9 

4 

251 
20 

62 
10 

59 
5 

35 

4 

41 

Returned  since 

120 

7 

4 

271 
10 

72 
8 

64 
3 

39 

© 

41 

April  1st,  1885,  in  use  - 

113 

4 

261 

64 

61 

36 

41 

Disposition  of  Board  of  Trade  Instruments  on  April  1st,  1886. 


In  merchant  ships 

189 

_ 

768 

■ 

1 

144 

453 

In  nse  at  stations 

•    - 

113 

4 

261 

64 

61 

86 

41 

In  store  at  M.O. 

« 

30 

1 

111 

6 

46 

43 

97 

At  Liverpool       Agency 

- 

8 

8 

42 

— 

— 

10 

21 

„  Aberdeen            „ 

» 

4 

— 

18 

— 

— 

2 

83 

„  Glasgow              „ 

- 

4 

— 

28 

— 

— 

4 

17 

„  Dundee               ,, 

- 

6 

— 

17 

— 

— 

7 

19 

„  Hull 

- 

5 

— 

31 

— 

— 

8 

20 

„  Southampton      „ 

- 

6 

— 

28 

— 

— 

8 

25 

„  Cardiff                „ 

884 

I 

18 

14 

6 

10 

Total,  April  1st,  1885 

316 

1,313 

70 

108 

268 

736 

Lost,  &e.  since  April  1st,  1 

8 

— 

122 

— 

— 

9 

47 
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APPENDIX  VI. 

List  of  Stations  reporting  Meteorological  Observations  by  Telegraph 
to  the  Office  on  31st  March  1885,  with  the  Names  of  Observers. 


i 


*tSumburgh  Head  - 
♦fStornoway  - 

Wick      - 

Nairn     -        -        - 
•fAberdeen    - 
Leith      ... 
•tShields 
Spurn  Head    - 
fTork     - 
Loughboro*     - 
fArdrossan 
Malin  Head    - 
*fMullaghmore 
*tBelmullet     - 
Donaghadee    - 
Parsonstown   - 

Barrow-in-Furness  - 

♦fHolyhead    - 

Liverpool 

•f  Valencia     - 

Roche's  Point  - 

Pembroke 

•fScilly  - 

Prawle  Point  - 

■f  Hurst  Castle  - 

t  Jersey  - 

*f  Dungeness  - 

♦■(■London 

Oxford  .        -        - 

Cambridge 

*tYarmouth    - 


Rev.  W.  Brand 
D.  MacDonald 

J.  Sinclair       - 

W.  D.  Penny  - 

J.  McCormack 

W.  Hay- 

J.  W.  Irvine   - 

J.  B.  Smith    - 

H.  M.  Platnauer 

W.  Berridge,  F.R.Met.Soc. 

J.  W.  Mayes  - 

P.  O'D.  Farren 

K.  Kerr 

Miss  M.  J.  Tolan    - 

T.  MacGowan 

B.  Bndds 

W.  S.  Whitworth    - 

C.  Dnrham      ... 
J.  Hartnup,  junr.    - 

J.  E.  Cnllum 

W.  Kennedy  - 

Messrs.  Blake  and  Baker 

W.  Thomas    - 

J.  John  ... 

G.  G.  Appleton 

J.  Fisher         - 

P.  Curnow      - 

F.  Gaster,  F.R.  Met.  Soc.  - 
W.  Wickham  - 
H.Todd 

G.  T.  Watson 


: 


Minister  of  Dunrossness. 
Late  Officer   S.S.  "  Great 

Eastern." 
Watchmaker. 
Schoolmaster. 
Telegraph  Clerk. 

Do. 

Do. 
Assistant  Lightkeeper. 
Curator  of  Museum. 

Telegraph  Clerk. 

Signalman,  Lloyd's. 

Retired  Coastguard  Officer. 

Telegraphist 

Telegraph  Clerk. 

Assistant  Observer  nt  Lord 
Rosse's  Observatory. 

Engineer,  Barrow-in-Fur- 
ness Railway. 

Keeper  of  Sailors'  Home. 

Bidston  Observatory. 

Superintendent  of  the  Ob- 
servatory. 

Telegraph  Clerk. 

Lightkeepers. 

Signalman. 

Coastguard  Officer. 

Lightkeeper. 

Signalman. 

Lightkeeper. 

Clerk,MeteorologicalOffico. 

Radclifie  Observatory. 

Observatory. 

Secretary,  Sailors*  Home. 


{Hawes  Junction     - 


W.  Foster 


Station  Master. 


* 


Note. — Those  stations  marked  with  an  asterisk  (*)  report  also  at  2h.  pan. ;  and 
those  with  a  dagger  (f)  at  6h.  p.m.    J  This  station  now  reports  by  post  only. 
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APPENDIX  VII. 

REPORTS  ON   THE   INSPECTION   OF   THE  STATIONS  IN 

1884. 

A. — Report  of  Inspection  of  the  Irish  and  Welsh  Stations 

with  dungenes8. 

Telegraphic  Reporting  Stations. 

I  have  the  honour  to  report  that  on  the  15th  May  I  went  to  Dunge- 
ness,  taking  with  me  the  instruments  required  for  the  establishment  of 
the  telegraphic  reporting  station  at  that  point.  I  found  the  locality  very 
well  suited  for  the  purpose,  as  the  point  is  very  low,  and  there  is,  for  the 
distance  of  several  miles,  no  hill  which  could  affect  the  wind. 

The  principal  lightkecper,  Mr.  Lloyd,  seems  intelligent,  and  has 
already  had  considerable  experience  in  weather  reporting  for  the  Trinity 
House. 

The  barometers  are  erected  in  his  house,  the  thermometer  screen  in 
his  garden,  and  the  rain  gauge  at  a  little  distance  from  the  buildings. 

The  telegraphic  wires  have  been  carried  to  the  signal  station,  situated 
in  the  Redoubt,  distant  more  than  a  quarter  of  a  mile  from  the  light- 
house. It  will  be  necessary  to  make  some  provision  for  a  messenger  to 
carry  the  reports  to  the  telegraph  office.  As  soon  as  the  reports  are 
quite  satisfactory  the  station  will  be  substituted  for  Dover. 

St.  Ann's  Head  (visited  August  20th). — This  station  calls  for  no 
remark. 

Parsonstown  (visited  August  27th). — This  station  continues  very 
satisfactory,  except  in  the  arrangements  for  observing,  the  observers 
being  two  clerks  in  land  agent's  offices,  one  of  whom  takes  the  tele- 
graphic and  the  other  the  second  order  (climatological)  observations. 
It  is  very  desirable  that  a  better  system  should  be  introduced. 

Belmullet  (visited  September  10th). — I  found  that  it  was  necessary 
to  change  the  observer  appointed  to  this  station,  and  I  appointed  Miss 
Mary  Tolan,  the  telegraph  clerk,  as  reporter.  The  exposure  of  the 
thermometers  and  rain  gauge  is  not  improved  by  the  change,  as  they  are 
now  in  a  garden  and  not  on  the  open  hill  side,  but  I  think  the  arrange- 
ment I  made  is  the  only  one  possible.  It  appears  to  work  well,  and  the 
observations  have  been  published  since  October  1st. 

Valencia  (visited  September  25th). — There  is  nothing  to  remark  as 
to  the  telegraphic  reports. 

Roche's  Point  (visited  September  26th). — The  station  was  in  good 
order. 

Donaghadce  (visited  October  1st). — There  is  nothing  further  to 
report  about  this  station,  which  continues  quite  satisfactory. 

Mullaghmore  (visited  October  3rd). — This  station  is  in  good  order. 
It  is  not  yet  certain  whether  Mr.  Kerr  can  continue  at  Mullaghmore 
after  the  close  of  the  current  year. 

Malin  Head  (visited  October  8th  and  9th).— This  station  is  extremely 
well  exposed.  It  is  a  signal  tower  situated  on  an  isolated  hill  200  feet 
high,  close  to  the  coast.  The  sea  is  visible  except  between  east  and 
south.     There  are  no  mountains  near  to  divert  the  wind. 

One  barometer  is  placed  in  the  tower,  the  other  in  the  observer's 
bedroom  at  Slievebawn,  distant  two  miles  from  the  tower.  The  rain 
gauge  and  thermometer  screen  are  placed  on  the  hill  top  near  the  tower. 
The  observer  is  Lloyd's  signalman,  P.  Farren. 
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Holyhead  (visited  October  13th).  —  The  reporter  at  this  station 
(Caleb  Durham)  has  only  recently  been  appointed.  He  will,  I  think, 
make  a  good  observer.     The  instruments  are  in  good  order. 

Stations  fob  the  Weekly  Weather  Report. 

Llandovery  (visited  August  19th). — This  is  a  new  station.  The 
observer  is  Mr.  Jonah  Watkins,  bank  manager.  The  site  is  not  very 
good,  as  the  only  space  available  is  that  of  a  small  garden.  The 
instruments  are  not  of  high  quality. 

Waterford,  Brook  Lawn  (visited  August  22nd). — This  is  also  a  new 
station.  The  observer  is  Mr.  C.  P.  Bolton,  F.R.Met.Soc.  The  instru- 
ments are  good  and  well  exposed,  and  there  is  good  hope  of  the  station 
being  a  permanent  one. 

Kilkenny,  The  Castle  (visited  August  23rd). — This  is  also  a  new 
station,  established  by  the  Marquis  of  Ormonde,  who  is  himself  the 
observer  when  at  home.  The  arrangements  are  all  satisfactory.  I  have 
hopes  that  this  station  may  become  one  of  the  second  order. 

Foynes,  Mount  Trenchard  (visfted  September  23rd). — This  station 
continues  in  the  same  condition.  The  observer  cannot  find  a  substitute 
when  he  is  occasionally  absent. 

Killarney  (visited  September  26th). — This  is  a  new  station  situated 
about  a  mile  from  the  town.  The  observer  is  the  Rev.  G-.  Robert 
Wynne,  F.R.Met.Soc.  The  instruments  are  of  good  quality,  and  the 
exposure  good,  except  for  wind,  which  is  much  affected  by  the  proximity 
of  mountains. 

Stations  of  the  Second  Order. 

SL  David's  (visited  August  21st). — This  station  was,  as  usual,  iu 
very  good  order.  The  thermometers  an£  rain  gauge  had  at  the  date  of 
my  visit  been  temporarily  placed  in  a  garden,  but  were. very  shortly  to 
be  moved  to  a  site  in  an  open  field. 

Gal  way  (visited  August  29th). — This  is  a  station  which  I  liope  may 
be  made  a  climatological  one.  The  observer  is  W.  Ryan,  assistant  to 
Professor  Larmour,  Professor  of  Physics  at  the  Queen's  College.  The 
observations  are  carefully  taken,  but  the  exposure  of  thermometers  and 
rain  gauge  is  not  good,  being  in  a  garden  with  many  fruit  trees  in  it. 
The  instruments  arc  good. 

Dublin,  Fitzwilliam  Square  (visited  September  27th). — This  station 
continues  as  satisfactory  as  it  is  possible  for  a  town  station,  with  a 
limited  garden  exposure,  to  be. 

Dublin,  Glasnevin  (visited  September  30th). — The  observations  are 
very  well  taken,  and  the  station  in  good  order. 

Dublin,  Mountjoy  Barracks  (visited  October  11  til). —  The  new 
scaffolding  for  the  anemometer  and  sunshine  recorder  has  been  erected. 
The  station  is  in  complete  order. 

Colebrooke  (visited  October  2nd). — This  station  is  in  good  condition, 
but  some  doubt  exists  as  to  its  height  above  sea  level,  which  inquiry  at 
the  Ordnance  Survey  Office  at  Mountjoy  Barracks  failed  to  remove. 
It  will  be  necessary  to  have  the  ground  re-levelled  for  a  distance  of 
about  two  miles  from  the  nearest  Ordnance  Bench  Marks. 

Markree  (visited  October  4th).  —  This  station  is  in  good  order, 
^>Ir.  Marth  taking  much  interest  in  the  work.  H«  has,  however,  no 
assistant  at  present. 

Londonderry  (visited  October  7th). — This  station  is  in  a  fairly  good 
condition.  The  observer,  J.  Conroy,  was  absent  on  the  day  of  my  visit, 
but  his  son  was  quite  competent  to  act  as  his  substitute. 
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Observatories. 

Valencia  (visited  September  25th). — The  new  anemometer  has  been 
put  up,  and  works  quite  satisfactorily.  The  other  instruments  continue 
in  good  order. 

I  find  that  a  new  gate  is  required  for  the  yard,  and  some  other  minor 
repairs  were  ordered  to  be  taken  in  hand. 

If  the  Council  contemplate  the  erection  of  an  electrical  anemometer, 
it  will  be  necessary  to  bear  in  mind  that  the  Post  Office  telegraphic 
Linesman  lives  at  Rossbeigh,  at  a  distance  of  over  20  miles  from  the 
island. 

Armagh  (visited  October  2nd). — The  photographic  self-recording 
apparatus  at  this  station  has  been  packed  up  by  Mr.  Whipple  awaiting 
the  decision  of  the  Council  as  to  its  disposal.  It  will  be  necessary  to 
supply  some  instruments  to  the  observatory  to  enable  Dr.  Dreyer  to  carry 
on  his  observations. 

Thermometers. 

The  following  table  gives  the  results  of  comparisons  made  with 
Inspector  8  standard  No.  3,349,  and  the  thermometers  at  the  different 
stations,  the  readings  of  the  standard  being  corrected  for  instrumental 
errors,  none  of  the  Kew  corrections  for  the  station  thermometers,  how- 
ever, being  allowed  for : — 


Stations. 


Dry  Bulb. 


WetBulb.|    Max.  Min.     -   $££ 


Notes. 


Colbrooke 
Dublin  (City) 
Dublin  (Phoenix Park) 
Glasnevin 
Londonderry  - 
Markree  Castle 
Parsonstown  - 
St.  Davids 


o 

e 

o 

o 

e 

-0-3 

+  0-2 

+0*1 

+0*2 

— 

-0*5 

-0-3 

-0-8 

+0*2 

— 

-0*8 

-0*3 

-0*3 

0*0 

-0-5 

+0*1 

-0*2 

-0*5 

+0*7 

— 

-0*4 

-o-# 

-l'O 

+0*2 

-0*2 

-0*1 

-0*1 

+0*1 

+0*1 

— 

-0*6 

-0*4 

-0*2 

+0'4 

— 

-0*2 

-0*3 

+0*3 

-0*2 

~-" 

Grass  min.  — 0°*1. 
Grass  min.  +1°*7. 


—         Grass  min.  — 0°*1. 


Dry  Bulb.  WetBulb. 


Max. 


Min. 


Spare. 


Remarks. 


Donaghadee  - 

Mullaghmore 

Parsonstown  - 

Valencia 

Roche's  Point 

Holyhead 

Pembroke 


Foynes 


Gal  way 

Waterford 


Telegraphic  Reporting  Stations. 


o 

-•1 

-•8 

+  •6 

+  '4 
+  •3 

+  '4 
+  6 


o 
+  •3 

o 
-•1 

-•2 

+  '1 

+  *4 

-•1 

+  •4 

+  •9 

+  '3 

+  •9 

+  •2      , 

+  •3 

+  •5      I 

-*3 

o 
-*5 

o 

-'2 
-*3 

-  -t 

-•2 

-•8 

•o 

+  •1 

+  '8 

+1-0 
+   -5 

Weekly  Weather  Report  Stations. 


m              • 

+  '4 

+  *4 

+  '4 

-  '4 

Wet  bulb  was  too 
wet,  glass  too  near 
bulb. 

■               » 

+  •8 

•o 

-  "2 

-1*0 

— 

■               • 

+  •2 

+  •3 

+1*2 

-  -3 

^*— 

Grass  min.  — (P'S. 

(Signed)        Robert  H.  Scott. 

B. — Report  of  the  Inspection  of  the  English  Stations. 

The  state  of  my  health  precluding  me  from  taking  the  whole  work  of 
inspection  this  year,  Mr.  D.  Wilson  Barker,  F.R.Met.Soc,  undertook  a 
large  portion  of  the  task  for  me,  and  was,  at  my  recommendation, 
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appointed  deputy  inspector  of  the  stations  in  the  north  and  east  of 
England  for  this  year. 

His  report  is  as  follows  : — 

Telegraphic  Reporting  Stations. 

Brixton. — Everything  in  excellent  condition,  and  observations  taken 
regularly. 

Loughborough. — AH  instruments  in  excellent  order  and  carefully 
attended  to.  The  position  of  the  screen  is  not  very  good,  being  in  a 
garden  with  wall  round.     No  better  place  is  available. 

Liverpool* — I  tested  the  observatory  standard  thermometer  with 
which  the  other  thermometers  (used  for  reporting)  are  frequently  tested, 
and  they  only  differed  (f- 1. 

Barrow-in-Furness. — All  instruments  clean  and  in  good  order,  and 
are  well  attended  to.  But  the  position  of  the  screen  is  bad,  partly 
surrounded  by  shrubs,  and  facing  a  wall. 

N.  Shields. — The  screen  has  been  shifted  nearer  edge  of  square  since 
last  inspection,  but  this  will  not  affect  the  results  much.  The  wind's 
direction  has  always  been  reported  as  magnetic,  under  the  impression 
that  it  was  true  direction.  Rain-gauge  rim  rather  out  of  order.  Other 
instruments  clean. 

York. — The  position  of  the  instruments  here  is  fairly  good,  the  screen 
being  somewhat  sheltered  by  large  trees.  Observations  are  taken  bj 
one  of  the  gardeners  employed  in  the  grounds. 

Spurn  Point. — Since  the  last  inspection  the  screen  has  been  turnec 
round,  as  directed  by  Mr.  Ley,  and  now  faces  N.N.W.  (true).  Al 
instruments  in  good  order,  and  observations  carefully  attended  to. 

Yarmouth. — All  instruments  clean  and  in  good  order.  The  screen 
is  not  well  placed,  having  its  back  resting  against  a  wall,  but  it  faces 
N.  A  E.  (true).    The  position  cannot  well  be  altered. 

Cambridge. — Instruments  clean  and  in  good  order.  Screen  somewhat 
sheltered  by  shrubs. 

Stations  of  the  Second  Order. 

Chatham. — The  observers  take  a  good  deal  of  trouble  over  the 
observations,  but  owing  to  the  school  duties,  they  are  liable  to  be 
interrupted,  and  the  instruments,  though  in  good  positions,  are 
scattered.  The  screen  faces  in  a  southerly  direction.  Wet  bulb  very 
foul. 

Leicester. — Instruments  clean  and  in  good  order.  The  vane  used  for 
reporting  the  direction  of  the  wind  points  magnetic. 

Sheffield,  Weston  Park. — This  is  a  new  and  good  station.  The 
instruments  have  a  good  exposure,  but  the  screen  is  painted  green,  the 
Museum  Committee  objecting  to  the  white  paint.  The  observer,  living 
some  distance  from  the  museum,  finds  it  difficult  to  attend  to  the  evening 
observations.  A  wooden  frame  barometer  is  in  use,  but  the  Museum 
Committee  might  procure  a  proper  instrument  if  the  Council  proposed 
it  to  them,  as  the  observations  would  then  be  much  more  valuable. 
Suitable  station  for  an  anemometer. 

Prestwich. — Instruments  in  good  position,  clean,  and  well  attended 
to. 

Isle  of  Man,  Cronkbourne. — This  is  an  excellent  station.  All 
instruments  in  good  order  and  great  care  taken  with  the  observations. 

Peel. — Since  the  last  inspection  the  instruments  have  been  shifted, 
and  are  now  in  a  yard  at  the  back  of  the  observer's  house.  The 
position  is  not  very  good.     The  observations  are  carefully  taken.     The 
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instruments  all  clean.  If  the  screen  could  be  moved  on  to  a  grass  plot 
on  one  side  of  the  house  it  would  be  better. 

Newton  Reigny. — A  new  and  excellent  station,  in  charge  of  a  careful 
observer.     Everything  in  perfect  order. 

Aysyarth. — Everything  in  excellent  order. 

Durham. — The  rain  gauge  shaky.  All  other  instruments  clean  and 
in  good  order.. 

Seaham. — Instruments  in  good  order.  Screen  shaky,  aud  sheltered  a 
little  bv  shrubs.    The  anemometer  works  verv  well. 

Gcldeston. — Solar  radiation  thermometer  out  of  order.  All  other 
instruments  in  excellent  order.  Allowances  are  made  for  error  in  solar 
radiation  thermometer.     Observations  very  carefully  taken. 

Saffron  Watdon. — Instruments  clean  and  in  good  order.  A  new 
wei-bulb  thermometer  has  been  in  use  since  last  inspection.  From  the 
position  of  this  station,  on  a  gently  sloping  hill,  the  wind's  direction  will 
not  show  truly  for  the  neighbourhood.  The  observer  having  no  assist- 
ants, and  his  time  much  occupied,  finds  it  impossible  to  get  observations 
at  times. 

Oscott. — It  being  vacation  time  the  observer  was  absent,  and  the 
gardener  takes  the  thermometer  readings.  No  one  there  could  read  the 
barometer  correctly.  Position  of  instruments  good,  and  it  is  to  be 
regretted  that  the  observations  cannot  be  kept  up  properly. 

Stokcsay. — The  screen  has  been  shifted  since  last  inspection,  as 
-suggested  by  Mr.  Ley,  and  now  faces  E.N,E.  (true).  The  barometer  is 
much  out,  reading  *054  higher  than  the  standard  instrument.  The 
observations  are  well  attended  to. 

Stations  for  the  Weekly  Weather  Report. 

Alnwick. — Observations  taken  regularly.  The  thermometers  are  of 
Six's  pattern,  fitted  in  a  window  about  2i  feet  from  the  ground.  The 
anemometer  gives  some  extraordinary  results,  giving  great  velocity  for 
southerly  and  south-westerly  wind,  and  registering  small  velocities  for 
northerly  winds  of  apparently  the  same  force.  It  is  situated  at  the  east 
corner  of  one  of  the  castle  towers,  and  is  no  doubt  affected  by  up-drafts. 
The  cups  are  at  far  too  great  a  distance  from  the  registering  drum  to 
srivc  jrood  results. 

Cirencester. — The  thermometers  used  here  are  unverified  and  mounted 
on  wood,  stems  not  graduated,  but  only  read()°-l  different  from  the 
standard  thermometer ;  tested  in  water.  This  station  is  in  a  good 
position,  and  would  be  very  suitable  for  a  Second  Order  Station,  if 
arrangements  could  be  made  for  the  observations  to  be  taken. 

(Signed)         D.  W.  Barker* 

I  have  incorporated  the  instrumental  comparisons  made  by  Mr. 
Barker  with  those  made  by  myself  in  the  tables  appended  to  this 
Report. 

The  following  stations  in  the  south  and  west  of  England  were  inspected 
hy  me  this  year  : — 

Telegraphic  Reporting  Stations. 

Praiofe  Point  (inspected  September  17th). — The  observer,  Mr. 
Jf.  John,  and,  in  his  occasional  absence,  the  chief  boatman,  Mr.  Kessell, 
continue  to  conduct  the  observations  with  great  care.  The  instruments 
were  all  in  excellent  order.      Gave  instructions  as  to  the  temporary 
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shifting  of  the  barometers,  necessary  on  account  of  the  re-painting  of 
the  room.     They  have  been  moved  without  injury. 

Stilly  (September  21st  to  23rd). — The  observer's  health  some  time 
since  broke  down,  but  it  has  been  again  restored,  and  the  observations 
are  carefully  conducted.  Such  steps  as  I  was  able  to  take  to  secure 
the  services  of  a  deputy  have  been  explained  in  two  letters  to  the 
Secretary.  The  thermometers  and  barometers  were  in  good  order. 
Portions  of  the  anemometer  were  somewhat  corroded,  and  the  clock, 
which  had  stopped  on  the  day  of  my  arrival,  much  required  cleaning. 
I  therefore  dismounted  the  instruments,  and  with  the  assistance  of  a 
watchmaker  from  Penzance,  cleaned  and  repaired  them,  with  the 
exception  of  the  brush  of  the  vane,  which  is  totally  worn  away. 
Ordered  the  exterior  of  the  anemometer  case  to  be  re-painted.  The 
traces  of  the  anemograph  are  still  occasionally  faint,  owing  to  the 
salt  and  moisture.     The  rain  gauge  required  some  slight  repairs. 

Jersey  (visited  October  4th). — The  observations  are  faultlessly  con- 
ducted, and  the  instruments  are  in  excellent  order. 

Hurst  Point  (visited  October  17th). — The  instruments  were  all  in 
good  order.  Mr.  Appleton  continues  to  read  the  barometers  correctly 
and  the  thermometers  somewhat  roughly.  The  rain  gauge  required 
rectifying.  The  tube  and  cap  of  the  thermometer  screen  had  gone  to 
pieces,  so  that  rain  occasionally  found  access  to  the  instruments.  I  had 
a  new  tube  and  cap  made  at  Lymington. 


Stations  of  the  Second  Order  and  for  the  Weekly  Weather 

Eeport. 

Arlington  Court  (inspected  September  16th). — The  instruments  at 
this  station  appear  to  be  very  well  attended  to.  The  exposure  of  all  of 
them  is  most  admirable,  and  I  am  of  opinion  that  the  situation  is  most 
favourable  for  a  Second  Order  Station,  should  Ijady  Chichester  consent 
to  its  institution  as  such. 

Totnes  (September  18th). — At  this  station  of  the  Second  Order  the 
observations  are  well  conducted,  and  the  records  well  filled.  The 
position  and  condition  of  the  instruments  are  unexceptionable. 

Plymouth  (inspected  September  18th).  —  The  observer,  Mr.  J. 
Merrih'eld,  Ph.D.,  F.U.A.S.,  conducts  the  work  at  this  Weekly 
Weather  Reporting  Station  with"  much  care,  but  the  exposure  of  none  of 
the  instruments,  excepting  the  sunshine  recorder,  is  good,  and  it  seems 
improbable  that  a  better  will  be  obtained. 

Helston  (September  25th). — The  observer,  Mr.  Gill,  who  is  a  school- 
master, is  fairly  accurate  and  painstaking.  The  observations  were 
interrupted  in  January  and  February  of  this  y*ar  owing  to  an  outbreak 
of  fever  in  the  observer's  house.  The  barometer,  by  Casella  is  in  a 
brass  frame,  has  not  been  verified  at  Kew,  but  has  been  compared  for  a 
long  period  with  the  observatory  standard  at  Falmouth,  and  has  a 
correction  of  -f  0*  10  uniform  throughout  the  scale.  The  field  in  which 
the  rain  gauge  has  hitherto  been  placed,  having  been  converted  into 
arable  land,  the  instrument  has  been  shifted  into  the  observer's  kitchen 
garden.  It  is  not  here  properly  exposed,  and  I  should  recommend  that 
it  be  fixed  to  the  summit  of  a  stone  pillar  at  the  end  of  the  garden,  for, 
although  its  rim  would  thus  be  more  than  5  feet  above  the  ground,  the 
exposure  would  be  a  great  deal  more  satisfactory. 
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St.  Aubin's,  Jersey  (visited  October  6th). — All  the  instruments  at 
this  station  were  found  to  be,  as  usual,  in  excellent  order,  and  the 
records  are  very  complete. 

Southampton  (October  16th). —  The  utmost  care  is  taken  in  the 
observations  made  at  this  station,  and  I  found  the  instruments  to  be  all 
in  the  best  condition. 

St.  Leonard's  (October  20th). — The  observations  at  this  station  are 
carefully  taken,  and  the  instruments  are  well  attended  to. 

St.  Edmund's  College,  Ware  (October  20th). — This  new  station  of 
the  Second  Order  is  situated  on  a  hill,  and  has  an  excellent  exposure. 
The  observer  is  the  Rev.  B.  Ward,  who  formerly  assisted  in  taking 
the  observations  at  Oscott.  The  barometer,  which  is  in  laboratory  of 
the  College,  stood  close  to  the  fireplace  and  was  too  high  above  the 
floor  to  be  read  with  ease.  I  requested  that  it  should  be  removed  to  a 
more  convenient  position.  The  thermometer  screen  and  rain  gauge  are 
near  the  middle  of  a  large  lawn  on  the  west  or  front  side  of  the  College. 
I  ordered  that  the  screen  should  be  turned  round,  so  as  to  open  to  the 
north,  instead  of  the  south,  as  it  did  at  the  date  of  my  visit. 

Cooper's  Hill  (inspected  October  21st). —  The  instruments  of  this 
Second  Order  Station  are  in  excellent  condition,  but  the  evening  obser- 
vations are  still  taken  at  3  p.m.  instead  of  at  9  p.m.  The  barometer, 
which  is  a  very  good  instrument,  has  been  verified  at  Kew  since  my  last 
inspection. 

Harpenden  (inspected  October  23rd). — The  mean  temperature  at 
this  station,  after  allowance  is  made  for  altitude,  appear  about  1°  too 
low.  I  am  unable  to  say  with  precision  to  what  cause  this  circum- 
stance is  due.  It  is  conceivable  that  this  may  be  partly  due  to  the 
ii se  of  the  screen  "  Stow's  No,  2." 

Rothamsted  (October  23rd). — At  this  Weekly  Weather  Reporting 
Station  the  thermometers  are  those  quoted  for  Harpenden.  The  rain 
gauges  are  in  good  order  and  the  rainfall  records  well  kept. 

Table  I.  shows  the  results  of  the  barometric  comparisons  made  this 
year  at  the  English  stations.  Tn  Table  II.  the  differences  between  the 
observer's  and  inspector's  readings  of  the  thermometers  and  also  the 
differences  between  the  readings  of  the  thermometers  in  water  and  those 
of  the  inspector's  standards  are  tabulated.  Mr.  Barker  employed  the 
instrument  No.  3,348  as  his  standard  ;  and  I  used  two  thermometers, 
B.  T.  1,314  and  Casella  30,523.  There  was  occasionally  a  trivial 
difference  between  the  readings  of  the  two  latter  instruments,  and  in 
these  instances  the  mean  of  the  two  (corrected)  readings  is  given  as  that 
of  the  standard. 

The  readings  of  the  inspector's  standard  barometer  employed  for  the 
comparisons  in  Table  I.  are  throughout  corrected  for  index  error,  those 
of  the  reporting  and  spare  barometers  uncorrected. 
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Table  I. — Barometers  at  the  English  Stations. 


* 

Reporting  Barometer. 

Check  Barometer. 

Station. 

Difference 

Error  of 

Difference 

Height  of 
Mercury. 

of  Observer's 

from 
Inspector's 

Instrument  • 

as  compared 

with 

Height  of 
Mercury. 

of  Observer's 

from 
Inspector's 

Reading. 

Standard. 

Reading. 

Aysgarth 

*    29*513 

+  •003 

+  •012 

Barrow-in-Furness     - 

30  103 

-*001 

— 

30*043 

+  *008 

Brixton  - 

30*127 

-•002 

• 

— 

— 

Cambridge 

30-152 

-*004 

— 

— 

— 

Chatham 

29*915 

-*002 

-•010 

— 

— 

Cooper's  Hill    - 

30*058 

-*001 

— 

— 

— 

Cronkbourne    - 

SO  151 

-*001 

— 

— 

— 

Durham 

29*759 

+  *001 

-•004 

— 

— 

Geldeston 

80*187 

+  '002 

~. 

— 

— 

Harpenden 

29*590 

-*010 

— 

— 

— 

Helston  - 

30*068 

+  *001 

— 

— 

— 

Hurst  Castle     • 

30*456 

•ooo 

— 

30*451 

-*00l 

Jersey    -         -          - 

30*368 

•000 

— 

30*371 

+  *001 

Leicester 

30*029 

-•019 

+  •030 

__ 

— 

Loughborough  - 

30*076 

-*002 

— 

— 

— 

Newton  Reiguy 

29*571 

+  *003 

-•010 

— 

— 

Oscott    - 

29*665 

— 

+  •006 

— 

— 

Peel 

30*076 

— 

-•004 

— 

— 

Prawle  Point    - 

30*037 

-*001 

— 

30*039 

-•003 

Prestwich 

29*749 

-•006 

-•001 

— 

— 

Saffron  Walden 

30*023 

+  ■001 

— 

— 

— 

St.  Aubyn's 

80*335  - 

•ooo 

— 

— 

— 

St  Leonard's    - 

30*325 

+  *001 

— . 

— 

— 

Scilly      - 

30*090 

•ooo 

— 

30*091 

+  •001 

Seaham  - 

29*892 

+  -001 

+  •022 

— 

— 

Sheffield  - 

29*950 

+  *001 

+  *009 

— 

— 

Do.    Weston  Park  - 

29*780 

— 

-•004 

— 

— 

Shields,  N. 

29*933 

-•001 

— 

29*931 

-*005 

Southampton    - 

30*375 

•ooo 

— 

— 

— 

Spurn  Head 

29*981 

+  -O01 

— 

29*980 

+  *001 

Stokesay 

29*984 

+  -011 

+  •061 

— 

— 

Ware.    St.   Edmund's 
College. 

30  022 

-•002 

— 

— 

~ —• 

Yarmouth 

30*059 

+  •001 

— 

30*046 

-*oos?. 

York      - 

29*943 

+  •003 

-*001 

— 

*" ■* 

I  ? 


1    B 

W 


'«    I    I 


■o       I 


:    ! 


■o 


0 

5 


J 


jlish  Static 


•8 


0 


0 


3 


0 
5 


63*3 
65*8 
66-2 
62*8 
67-5 
63-8 

60-9 

65-3 

59-7 

66-8 

52-9 

58 

56-0 

58-0 

592 

68*8 
58*8 
60-3 
59*6 
674 
638 
81-3 
526 
61-0 
59-6 
56*0 
61-0 
63*4 

65*4 
650 
529 
69-4 
54-3 
67-9 
54*8 
678 
70-0 
70-0 
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C. — Report  of  Inspection  of  the  Scottisii  Stations. 

Barometers. 

The  barometers  at  the  various  stations  were  compared  with  inspector' & 
mercurial  standard  barometer  No.  5$8>  and  I  have  again  the  satis- 
faction to  report  that  this  standard  barometer  has  not  yet  once  been 
detected  to  be  out  of  order.  On  all  tours  of  inspection  it  was  compared 
some  days  before  leaving,  and  some  days  after  returning  to,  Edinburgh, 
with  Board  of  Trade  Standard  No.  958,  which  remains  constantly  in 
my  house.  The  small  aneroid  No.  1 1  was  also  read  at  each  inspection, 
since  such  readings,  which  are  quite  unsuitable  for  trustworthy  com- 
parison, might  possibly  be  of  use  in  case  of  an  accident  occurring  to 
any  of  the  barometers. 

The  following  table  gives  the  corrected  readings  of  standard  No.  588, 
and  the  uncorrected  readings  of  the  reporting  and  check  barometers  at 
each  of  the  stations,  and  it  will  be  seen  that  all  the  instruments 
continue  to  be  in  excellent  order : — 


STATI02T8. 

Inspector's 
Standard 
No.  688, 

Corrected. 

Reporting 

Barometer. 

Uncorrected. 

Check 

Barometer. 

Uncorrected. 

B.K  MARKS. 

Laudale 
Stornoway  - 

29-825 
SO'080 

29*828 
30*028 

80*029 

House  under  repair.     Check 
barometer  dismounted. 

Sandwick    - 

29*767 

29*780 

— 

Donrossncss 

29*469 

29*462 

29*465 

Wick 

29*558 

29*558 

— 

]  n  shop. 

Do. 

29*488 

— 

29*490 

In  house. 

Donrobin   - 

29*698 

29*797 

— 

Inverness   - 

29*556 

29*556 

— 

Nairn 

29*445 

29*441 

29*443 

Aberdeen    - 

80- 164 

80*166 

— 

a 

In  post  office. 

Do. 

80*117 

— 

30*118 

In  house. 

Braemar     - 

29*250 

29*260 

— 

Dundee 

80-072 

30*070 

— 

Glenalmond 

29*455 

29*454 

— 

Leith 

29*774 

29'765 

— 

In  post  office* 

Do. 

29*758 

— 

£9'746 

In  house. 

Pinmoro     - 

29*883 

29*884 

— 

Rothesay    • 

29*765 

29*766 

— 

Ardroasan  - 

80094 

30*092 

— 

In  post  office. 

• 

Do. 

30*062 

— 

30*061 

In  house  at  Saltcoats. 

Observatory,  King** 
College,  Aberdeen 

i         80*229 

30*230 

— 

The  results  of  comparisons   made    with   inspector's  standard  ther- 
mometer No.  2,522,  and  the  thermometers  at  the  different  stations, 
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and  at  Aberdeen  Observatory,  are  given  in  the  following  table.  The 
readings  of  the  standard  have  been  corrected  for  instrumental  errors, 
but  none  of  the  Kew  corrections  for  the  station  thermometers,  however, 
have  been  allowed  for  :— 


Stations. 

Standard 
No.   2,522, 
Corrected. 

• 

JO 

• 

3 
W 

Spare  Ther- 
mometer. 

Maximum 
Thermo- 
meter. 

Minimum 
Thermo- 
meter. 

Time  in  Water 
in  Minutes. 

Change      of 
Tempera- 
ture      of 
Water. 

Notes. 

Laudale 

60*7 

+  0°2 

+0*1 

o 

+0*2 

+0*2 

110 

o 
+0-4 

Stornoway  - 

54'8 

+0*6 

+0*5 

+0*4 

-0*3 

-0-5 

90 

Uniform 

Sandwick  - 

56-0 

+  0*2 

-O'l 

— 

+  0*5 

-0*5 

120 

+0*5 

Dunrossuess 

57*7 

+  0*3 

+0'4 

+0*2 

+0*3 

-0*7 

165 

+0'3 

Wick  -       - 

628 

+0'S 

+0*4 

— 

-O'l 

+0'1 

90 

-0*2 

Dunrobin   - 

61*3 

-0*4 

-0-5 

— 

+0-6 

-0*6 

100 

Uniform 

Inverness  - 

5V6 

— 

— 

— 

0*0 

+0*1 

100 

Do. 

Hygrometer 
broken.  New 

one  ordered* 

Nairn 

R.V2 

+0*2 

+0*7 

+0'7 

-O'l 

+1*0 

135 

+0'2 

Aberdeen   - 

<J35 

+  0'4 

+0*5 

+0*4 

+06 

+0'1 

130 

Uniform 

Braemar     - 

(526 

+0"5 

+0*5 

— 

+0*5 

-0*1 

150 

Do. 

Dund«*e 

570 

+0*5 

+0-5 

— 

+  1*4 

-0*4 

80 

Do. 

Glenalmond 

53*1 

+  0*1 

+0*1 

— 

+  0*1 

-0*3 

60 

Do. 

Lcith  - 

56*2 

+0*2 

+0*5 

_— 

O'O 

-0*2 

50 

Do. 

Pinmoro     - 

48'8 

+0*2 

+0*3 

— 

-03 

-O'l 

80 

-02 

Bothcsay    - 

47-1 

-O'l 

o-o 

— 

o-o 

-0*3 

180 

Uniform 

Ardrossan  - 

48*7 

+0'3 

+0-4 

+0*1 

0"0 

-03 

70 

Do. 

Observatory, 

" 

King'sCol- 

lege   - 
Do. 

59'8 

-0-2 

+0*8 

— 

+  0*2 

-0-4 

180 

Do. 

Observatory. 

5t)"8 

+  0'2 

+  0*1 

— 

+  0*2 

+0*2 

180 

Do. 

In  Stevenson's 

screen. 

Laudale  (inspected  August  19th). — The  instruments  were  all  in  good 
order,  and  the  observations  appear  to  be  carefully  made.  At  the  time 
of  inspection  the  house  was  undergoing  extensive  repairs,  the  whole  of 
the  interior  being  nearly  gutted.  The  check  barometer  was  packed 
away  in  its  box.  The  reporting  barometer  was  not  then  removed,  but 
in  a  few  days  it  was  to  be  taken  from  its  place  for  a  short  time.  As 
Mr.  Fletcher  quite  understands  the  handling  of  his  barometer,  it  is  not 
supposed  that  any  injury  will  happen  to  the  instruments  during  the 
changes. 

As  requested,  I  examined  the  observation  book  for  1880,  which  is 
one  that  was  supplied  by  Mr.  Newton  and  has  no  columns  for  clouds. 
In  July  of  that  year  Mr.  Fletcher  was  from  home  nearly  the  whole 
month,  when  the  observations  were  made  by  his  brother.  These 
observations  Mr.  Fletcher  seems  to  have  understood  at  the  time,  but 
evidently  he  cannot  now  interpret  them  so  as  to  give  the  details  of 
cloud  correctly,  as  desired  by  the  Office. 

Stornmoay  .(inspected  August  25th). — The  thermometer  screen  and 
rain  gauge  were  removed  October  11th,  1883,  to  the  positions  indicated 
in  last  year's  report.  These  positions  are  good,  and  all  the  instruments 
were  in  good  order. 

Sandwich  (inspected  August  27th). — The  instruments  were  in 
excellent  order,  and  to  meet  contingencies,  another  of  Dr.  Clouston's 
servants,  Ann  Souter,  had  been  taught  to  observe,  which  she  does  quite 
correctly. 

The  orientation  of  the  anemograph  was  examined.  The  cardinal 
points  on  the  horizon  were  determined  by  magnetic  compass,  a  variation 
of  about  23°  being  allowed  for.  These  points  agreed  with  the  points 
determined  by  Mr.  Scott  some  years  ago.     Referring  the  indication  of 
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the  anemograph  to  these  points,  the  orientation  of  the  instrument  was 
found  to  be  correct. 

The  spiral  thread  of  the  direction  pencil  was  next  compared  with 
reference  to  the  sheet  on  the  cylinder  which  was  seen  to  be  correctly 
placed,  the  pencil  projecting  just  as  far  beyond  the  N.  line  at  the  foot 
as  it  did  beyond  the  N.  line  at  the  top  of  the  sheet.  A  careful  examina- 
tion, however,  showed  that  from  a  point  about  mid- way  between  N.E. 
and  N.  the  spiral  thread  of  the  pencil  had  received  a  twist,  so  that  this 
portion  will  cease  to  mark  till  the  rest  of  the  pencil  be  worn  down 
some  little  way.  Fortunately,  however,  the  pencil  has  been  so  long  in 
use  that  the  indications  which  fail  at  the  foot  of  the  sheet  are  supplied 
by  indications  at  the  top,  and  this  is  done  so  completely  that  no  hiatus 
is  left.  Instructions  were  accordingly  given  to  fix  the  sheet  on  the 
cylinder  as  before. 

A  reference  to  the  curves  in  the  Meteorological  Office  will  show 
when  the  anemograph  ceased  to  record  this  part  of  the  curve,  whether, 
for  instance,  it  was  at  the  time  when  the  instrument  was  last  repaired 
by  a  local  workman. 

At  the  time  of  inspection  the  wind  suddenly  changed  from  about  E. 
to  S.S.E.,  blowing,  roughly  speaking,  from  six  to  eight  miles  an  hour, 
and  dying  away  to  a  calm  in  a  space  of  time  less  than  10  minutes.  The 
anemograph  seemed  much  too  sluggish  in  indicating  this  change  of 
direction. 

While  afterwards  inspecting  the  observatory  at  King's  College, 
Aberdeen,  I  made  inquiry  regarding  the  working  of  the  anemograph 
there,  and  Mr.  Bos  well  kindly  showed  mo  changes  in  the  wind's 
direction,  with  small  velocities,  on  the  sheets  of  August  31st,  and 
September  1st  and  3rd.  On  the  first  of  these  dates  at  10  p.m.,  with  a 
velocity  at  the  rate  of  four  miles  an  hour,  the  anemograph  recorded  a 
change  from  S.W.  to  W.  almost  instantaneously. 

It  may  be  a  matter  for  consideration  by  the  Meteorological  Council 
whether  during  next  year's  inspection  Mr.  Whipple  should  not  go  to 
Sand  wick,  and  put  this  anemograph  into  a  thorough  state  of  repair. 

Dunrossness  (inspected  August  30th). — The  instruments  were  in 
good  order,  and  were  correctly  observed.  The  maximum  and  minimum 
thermometers  are  neither  of  them  engraved  on  the  stem,  and  as  the 
error  of  the  latter  is  large,— 0°* 7,  it  might  be  considered  whether  a 
new  set  of  these  thermometers  might  be  supplied  to  this  station. 

The  delay  in  the  receipt  of  the  telegrams  from  Dunrossness  has  not 
been  occasioned  by  any  remissness  on  the  part  of  the  observer  or  of  the 
telegraph  clerk  at  Boddam,  but  has  arisen  entirely  at  Lerwick.  The 
postmaster  at  Lerwick  informed  me  that  scarcely,  if  ever,  are  the 
weather  telegrams  so  late  as  8.30  a  m.,  2.30  or  6.30  p.m.  The  tele- 
grams on  reaching  Lerwick  must  wait  their  turn  to  be  transmitted, 
which,  during  the  herring  season,  for  example,  means  sometimes  a  delay 
of  three  or  four  hours.  Another  cable  is  to  be  laid  in  April  next,  when 
these  delays,  I  was  informed,  will  cease. 

The  observations  of  the  previous  eight  months  were  examined  as  to 
the  entries  of  extreme  wind  force.  So  far  as  Mr.  Brand  could  recollect, 
every  case  equalling  8  or  upwards  was  reported  at  the  time.  The 
number  of  cases  was  smaller  than  I  should  have  anticipated,  though 
Mr.  Brand's  estimate  of  force  agrees  closely  with  that  of  the  observers 
at  the  other  stations. 

Wick  (inspected  September  2nd). — The  observations  here  are  made 
with  much  intelligence,  and  the  instruments  were  in  very  good  order 
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Orders  were  given  to  execute  some  necessary  repairs  on  the  thermo- 
meter screen  and  repaint  it. 

Dunrobin  ^inspected  September  4th). — The  instruments  remained  as 
at  the  time  of  last  year's  inspection,  the  Stevenson's  screen  not  having 
been  added  owing  to  a  difficulty  the  joiner  had  in  understanding  the 
sketch -plan  sent.  This  was  explained,  and  the  screen  would  be  ready 
in  a  few  days  after  inspection. 

The  amount  of  cloud  is  to  be  added  to  the  observations.  An  attempt 
will  also  be  made  to  observe  the  force  of  the  wind,  but  it  must  be  added 
that  the  hills  to  the  westward  and  the  woods  in  the  immediate  neigh- 
bourhood render  it  difficult  to  make  quite  satisfactory  observations  of 
the  force  of  the  wind. 

Inverness  (inspected  September  5th). — The  observations  at  this 
station  have,  for  various  causes,  been  for  some  time  interrupted. 
Mr.  Fraser  removed  to  his  present  house,  of  which  he  has  taken  a  lease 
for  some  years,  in  May  last,  but  delayed  resuming  the  observations  till 
after  inspection,  when  he  could  have  advice  regarding  the  positions  of 
the  instruments. 

A  new  hygrometer  had  been  ordered  and  was  being  compared  at 
Kew,  and  it  was  fully  expected  that  the  observations  would  be  resumed 
on  October  1st. 

Nairn  (inspected  September  6th). — The  Stevenson  screen  was  ordered 
to  be  repaired  and  repainted,  and  the  rain  gauge  to  be  removed  to  a 
place  24  feet  S.S.E.  of  its  present  position,  the  change  being  necessary 
owing  to  the  growth  of  a  young  apple  tree.  At  last  the  trees  in  the 
adjoining  plantations  have  been  cut  down  for  a  distance  of  from  50  to 
80  yards  from  the  boundary  wall  of  the  school  grounds,  thus  greatly 
improving  the  station  in  many  respects.  Much  attention  is  given  by 
Mr.  Penny  to  the  instruments,  and  to  the  systematic  training  of  his 
assistant. 

Aberdeen  (inspected  September  9th). — The  Stevenson  screen  was 
painted  ^immediately  after  last  inspection,  and  everything  was  in 
excellent  order.  Both  assistants  made  the  observations  and  reduced 
them  with  correctness  and  despatch.  Other  two  of  the  clerks  were 
under  training  as  assistants,  should  their  services  be  at  any  time 
required. 

Aberdeen,  King's  College  Observatory  (inspected  September  10th). 
— The  instruments  were  all  in  excellent  order.  The  anemometer  and 
its  registrations  were  examined  with  some  care,  and  the  results  showed 
it  to  be  in  remarkably  good  working  order.  A  Stevenson  screen  has 
recently  been  added  to  the  observatory,  and  has  been  placed  in  the  best 
situation  afforded  by  the  University  grounds.  The  ground  for  some 
distance  round  the  screen  is  to  be  turfed,  and  the  thermometers  have 
been  hung  in  positions  and  at  heights  comparable  with  those  at  the 
ordinary  stations  of  the  Office.  As  the  results  of  the  comparison  of  the 
thermometer  did  not  quite  agree  with  last  year's  comparison,  I  remained 
an  hour  longer,  and  thereafter  Mr.  Bos  well  and  I  made  another  inde- 
pendent reading  of  all  the  thermometers  which  agreed  with  two 
previously  made  readings.  Hence  the  thermometer's  errors  given  in 
the  table  are  the  comparisons  by  two  observers  of  the  thermometers 
with  No.  2522  (corrected),  all  the  thermometers  having  been  in  water 
together  for  three  hours,  during  which  its  temperature  did  not  change 
so  much  as  the  tenth  of  a  degree. 

Braemar  (inspected  September  11th).  —  The  instruments  were  in 
good  order.  A  Stevenson  screen  was  just  added  with  maximum  and 
minimum  thermometers   and  a  hygrometer,  with  which  observations 
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have  been  mode  since  October  1st  for  comparison  with  those  made  in 
the  screen  used  at  the  station  since  1855.  The  force  of  the  wind  is 
observed  both  by  estimation  and  by  a  Robinson's  Anemometer,  which  is 
on  a  stout  post  with  ladder  1 8  feet  high. 

Dundee  (inspected  September  16th). — The  instruments  were  all  in 
good  order,  and  they  are  observed  with  care.  In  August  a  new  o-inch 
rain  gauge  had  been  added  to  the  station  for  comparison  with  the 
Fleming's  gauge  hitherto  in  use,  both  being  placed  in  an  open  situation 
near  each  other  in  the  grounds  of  the  cemetery,  about  a  furlong  from  the 
thermometers. 

Glenalmond  (inspected  September  29th). — The  instruments  are  all 
in  the  positions  in  which  they  were  when  the  late  Dr.  Percy  Robinson 
was  observer,  and  they  are  in  exellent  condition.  The  observations  are 
made  with  much  care  by  the  Rev.  A.  H.  S,  Pattrick,  M.A.,  music- 
master,  who,  if  bis  duties  in  the  College  will  admit  of  it,  will  add  the 
9  p.m.  observations  to  those  now  made. 

Leith  (inspected  September  26th). — Except  a  slight  discolouration  in 
the  muslin  of  the  wet  bulb,  the  instruments  were  in  gocd  order,  and 
much  interest  is  manifested  by  Mr.  Hay  in  the  observations  and  work 
of  the  assistants.  The  gate  of  the  small  railed-in  enclosure,  where  the 
rain  gauge  and  screen  are  placed,  was  ordered  to  be  repaired. 

Pinmore  (inspected  October  9th). — The  instruments  were  in  good 
order.  The  ground  for  some  distance  round  the  thermometer  screen 
has  been  turfed  since  last  inspection,  and  the  minimum  thermometer 
lowered  to  4  feet.  The  observations  are  intelligently  made,  and  the 
observer  is  desirous  of  making  the  schedule  as  full  as  may  be  in  his 
power.  Owing  to  the  position  of  Pinmore,  the  winds  are  not  unfre- 
quently  very  light,  and  they  can  indicate  only  in  a  rough  manner  the 
general  direction  of  the  wind  in  that  part  of  Scotland.  No  little  trouble 
is  taken  by  Mr.  Donald,  by  climbing  to  the  top  of  r<  knoll  and  other- 
wise, to  secure  correct  observations  of  the  wind.  Fuller  notes  of  weather 
and  cloud  are  gradually  to  be  added. 

Rothesay  (inspected  October  11th).— -The  instruments  were  in  good 
order  and  the  observations  very  intelligently  made.  Since  last  inspec- 
tion several  low-growing  shrubs  have  been  removed  from  near  the 
thermometer  screen,  and  a  plot  has  been  turfed  round  the  rain  gauge. 
The  direction  of  the  wind  is  taken  from  a  vane  which  works  well  on  a 
pole  36  feet  high.     The  amount  of  cloud  is  to  be  added  to  the  schedule. 

Ardrossan  (inspected  October  13th). — The  instruments  at  this  station 
were  in  good  order,  and  both  Mr.  Mayes  and  the  assistant  made  and 
reduced  the  observations  correctly.  The  observation  book  was  examined 
from  January  1st  downwards,  and  as  regards  the  wind,  an  improvement 
commenced  in  the  last  week  of  January.  The  estimates  of  wind  force 
were  examined  in  detail,  and  these  agreed  on  the  whole  very  well  with 
the  estimates  made  at  the  other  stations,  with  perhaps  a  tendency  to 
rate  the  force  one  grade  of  Beaufort  scale  higher  than  the  others.  The 
faulty  observations  of  the  barometer  pointed  out  by  the  Office  were 
compared  with  those  at  the  same  dates  made  in  Edinburgh,  and,  except 
in  one  doubtful  case,  the  errors  suspected  by  the  Office  were  corroborated. 
The  errors  were  not  generally  O'OoO  inch,  but  mostly  errors  of 
0'G30  inch,  some  of  them,  perhaps  made  by  the  assistant,  who  at  the 
time  was  new  to  the  work,  setting  the  vernier  about  0-30  inch  too  low, 
but  mostly  by  a  6  being  put  down  for  a  9,  or  3  for  an  8,  and  vice  versa. 
The  readings  of  June  1st,  made  by  the  assistant,  were  altogether  wrong. 
An  improvement  began  in  June,  since  which  time  I  did  not  detect  any 
faulty  observations.     The  rain  gauge  on  July  5th  and  10th  had  been 
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tampered  with,  and  Mr.  Mayes  much  regretted  that  be  failed  to  report 
the  fact  to  the  Office  when  he  became  aware  of  it.  The  more  important 
sections  of  the  recent  issue  of  "Instructions  on  Meteorological  Tele- 
graphy "  were  gone  over  in  detail  with  the  two  observers,  and  as  both 
seemed  thoroughly  alive  as  to  the  requirements  of  the  future,  I  have 
considerable  confidence  that  their  work  will  now  prove  satisfactory. 

(Signed)         Alexander  Buchan. 


D. — Report  on  the  Instruments  at  the  Observatories. 

Falmouth, — On  August  2nd  I  visited  the  plot  of  ground  designed  for 
the  site  of  the  new  observatory,  and  met  several  members  of  the 
Committee  of  the  Polytechnic  Society  there. 

By  request,  I  checked,  by  means  of  my  azimuth  compass,  the  bearings 
of  the  lines  laid  down  for  the  building  preliminary  to  the  excavation  of 
the  trenches  for  the  foundations. 

I  dismounted,  cleaned,  and  examined  the  anemograph,  fitted  new 
pricker,  and  tightened  up  a  loose  fan,  oriented  it  by  compass  and  by 
mark.  I  dismounted,  cleaned,  and  examined  barograph  and  thermo- 
graph, and  improved  the  focus  of  the  wet  bulb,  and  compared  the 
thermometers  with  the  standard. 

I  found  the  Beckley  rain  gauge  in  good  order,  the  shake  in  the  trace 
being  due  to  a  defective  fitting  of  the  pencil,  the  holder  being  too  small 
to  hold  a  pencil  unless  it  is  carefully  trimmed  to  shape.  It  has  not 
been  found  practicable  to  adopt  the  suggestion  I  made  on  my  last 
inspection  as  to  the  removal  of  the  spare  gauge.  It  would  be  very 
desirable  to  supply  a  second  gauge  to  run  at  the  new  observatory  some 
time  before  the  present  one  is  dismounted. 

Valencia. — Immediately  on  my  arrival,  August  14th,  I  had  the  new 
anemograph  unpacked  and  made  arrangements  for  erecting  it.  The 
weather  being  uncertain  at  this  station,  I  proceeded  at  once  to  dismount 
the  old  instrument.  This  being  done,  it  became  stormy,  and  we  were 
unable  to  put  the  other  up  for  several  days.  On  August  20th  it  was 
completed,  and  having  been  oriented  carefully  by  a  solar  observation, 
was  set  to  work.  The  barograph  and  thermograph  were  examined  and 
cleaned,  being  in  good  order,  and  the  thermometers  were  compared  with 
the  standard.  The  Beckley  rain  gauge  was  also  found  to  be  in  good 
condition. 

A  box  chronometer  formerly  in  use  at  the  Armagh  Observatory  was 
conveyed  by  me  to  this  observatory  and  deposited  with  Mr.  Cullum  for 
use  as  a  standard  timekeeper,  the  observations  hitherto  being  controlled 
by  mean3  of  an  ordinary  watch  set  from  time  to  time  by  means  of  the 
clock  at  the  Anglo-American  Telegraphic  Station-house. 

Armagh. — This  observatory  no  longer  being  one  of  the  self-recording 
observatories  of  the  Meteorological  Council,  Dr.  Dreyer,  the  director, 
was  desirous  of  having  the  instruments  dismounted  and  packed  away  in 
order  to  avoid  incurring  the  risk  of  their  accidental  injury  or  destruc- 
tion. I  accordingly  dismounted  the  barograph  and  thermograph, 
carefully  packing  and  securing  the  various  pieces  of  apparatus  in  order 
that  they  might  be  stored  away  or  forwarded  to  any  place  where  the 
Council  might  decide  upon  their  being  deposited  either  for  storage  or 
further  use. 

The  anemograph  and  Beckley  rain  gauge,  being  retained  in  operation, 
were  examined  and  found  to  be  in  good  order. 
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Holyhead. — Both  the  bridled  and  Beckley  anemographs  were  ex- 
amined* The  former  instrument-was  undergoing  .slight- .repair  at  the 
time  of  my  visit,  the  top  plate  of  the  instrument  being  re -adjusted  on 
the  roof  of  the  hut  which  protects  it,  on  account  of  its  position  having 
become  a  little  shifted  by  warping  of  the  roof. 

The  Beckley  anemograph  was  in  good  order,  with  the  exception  of 
the  velocity  pencil,  which  being  indented  in  one  place,  caused  an 
irregularity  to  appear  in  the  trace  whenever  the  defective  portion  came 
into  contact  with  the  recording  cylinder.  This  I,  in  a  great  measure, 
rectified,  by  bending  the  pencil  spiral  and  grinding  the  indented  portion 
down.  In  fitting  the  instrument  together,  I  inadvertently  exchanged 
the  cross  clutches  of  the  two  recording  pencils.  Some  days  after  my 
inspection  this  caused  the  instrument  to  fail  during  a  brisk  wind,  but 
Mr.  Williams,  C.E.,  who  has  charge  of  both  anemographs,  detected  the 
source  of  failure  and  replaced  the  clutches  in  their  proper  fittings. 
Since  then  the  instrument  has  worked  correctly.  I  examined  the 
orientation  and  found  it  was  properly  performed  by  the  man  in  charge. 

Oxford. — The  Radcliffe  Observatory  was  visited  on  September  3rd. 
All  the  instruments  were  examined  and  found  to  be  in  excellent  order. 
The  thermometers  were  compared  and  found  to  require  the  following 
corrections  : — 

o  o 

Dry  bulb  standard  —  0*5  Max.  -f-  0*2 
Wet  „  —  0-4  Min.  +  0-1 

(Signed)         G.  M.  Whipple. 
October  1884. 

Aberdeen  (visited  by  Mr.  Baker  on  September  17,  18,  19). — All  the 
instruments  at  this  observatory  were  found  in  capital  working  order  and 
the  photography  was  good. 

I  thought  it  advisable,  however,  to  entirely  dismount  the  thermograph 
clock,  as  the  oil  had  become  somewhat  thick,  but  as  regards  the  baro- 
graph clock,  only  parts  required  cleaning,  besides  a  general  oiling. 

The  lenses  and  conductors  of  both  instruments  were  carefully  wiped. 

The  exposed  parts  of  the  anemograph  were  dismounted  and  thoroughly 
examined  and  oiled,  but  the  clock  did  not  require  cleaning,  having 
recently  been  taken  down  for  the  purpose  of  attaching  a  new  clock 
line,  when  it  was  thoroughly  cleaned. 

Afterwards  the  orientation  was  examined,  and  the  result  is  appended 
to  this  report. 

The  rain  gauge  was  generally  cleaned. 

The  standard  dry  and  wet  bulb  thermometers  were  compared  with  a 
Kew  standard  thermometer  in  water  at  a  temperature  of  60  degrees,  and 
the  following  corrections  were  derived  from  a  mean  of  four  readings : — 

Dry,  No.  458.  Wet  Bulb,  395. 

— 0°-05  0°6 

Mr.  Boswell  having  called  my  attention  to  the  fact  that  there  was  a 
difference  of  some  two  or  three  tenths  of  a  degree  between  the  above 
corrections  and  those  determined  by  Mr.  Bach  an  during  the  week  pre- 
ceding my  visit,  we  thought  it  well  to  compare  the  maximum  and 
minimum  in  use  in  the  thermograph  screen  as  well  as  all  the  ther- 
mometers mounted  in  the  Stevenson  screen.  These  were  all  tested  in 
water  with  the  following  results : — 
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Maximum  and  Minimum  used  in  Thermograph  Screen. 


Kew  Standard,  No.  671. 
Mean  of  4  readings. 

Maximum  M.O.  48.                 Minimum  M.0. 89. 

J&8&.      Conation. 

Mean  of 
4  readings. 

Correction. 

59*2 
592 

59°  8 

o 
-06 

0 

590 

o 
+0'2* 

Tested  September  19. 

Thermometers  employed  in  the  Stevenson  Screen,  situated  in  the 

Garden. 


Kew 

B.T.  1755. 

B.T.  1756. 

Maximum  257. 

Minimum  M.O.  766. 

Standard, 
No.  571. 
Mcnn  of 

4  readings. 

Mean  of 
4 

readings. 

Cor- 
rection. 

Mean  of 
4 

readings. 

Cor- 
rection. 

Mean  of 

4 
readings. 

i 

Cor- 
rection. 

Mean  of 

4 
readings. 

Cor- 
rection. 

Sir  23 
59  30 
5H-30 
53*30 

69°'55 

m                            m 

-0°'03 

o 

59'6 

»                             m 

o 

-03 

•  • 

•  • 

o 

59-7 

o 

-0-4 

»                       ■ 

o 

59*6 

o 

-0*3 

The  above  comparisons  indicate  a  constant  difference  of  0*2  higher 
than  those  of  Mr.  Buchan,  which  is  most  probably  due  to  a  difference 
between  the  two  standard  thermometer*  employed  in  the  examination. 

The  Kew  standard  of  reference  was  again  compared  with  the  observa- 
tory standard  on  my  return  to  Kew,  and  found  to  be  unchanged. 

(Signed)         T.  W.  Baker. 


'  This  correction  is  some  three  tenths  less  than  the  one  used  by  Mr.  Boswell,  but  I  carefully 
examined  the  chamber,  and  could  not  detect  any  spirit  detached  from  the  main  column  To 
make  certain,  however,  the  chamber  was  wanned  over  a  gas  burner  and  afterwards  the  ther- 
mometer placed  in  a  vertical  position  for  about  an  hour,  when  it  was  recompared,  but  the  above 
correction  had  not  changed. 


Appendix  VIU.  67 


APPENDIX  VIII. 

Method  of  Dealing  with  Telegraphic  Weather 

Intelligence. 

The  operations  connected  with  the  preparation  and  issue  of  the 
Forecasts  and  Storm  Warnings  have  not  undergone  any  great  change- 
so  far  as  our  own  coasts  are  concerned,  but  Malin  Head  has  been* 
started  as  a  Telegraphic  Reporting*  Station. 

Arrangements  have  been  made  by  which  information  of  storms  met 
with  to  the  westward  of  Long.  45°  West  by  the  large  Atlantic  steamers- 
in  their  passage  from  England  to  the  United  States  is  forwarded 
telegraphically  to  the  Meteorological  Office  by  the  Chief  Sigral  Officer 
of  the  United  States.  These  arrangements  are  referred  to  more  fully 
further  on.  The  Daily  Weather  Report  also  has  been  improved  by 
the  addition,  in  the  margin,  of  means  for  each  month  of  the  daily 
maximum  and  minimum  temperatures,  in  addition  to  the  mean  values 
previously  published. 

The  Office  now  receives,  when  the  telegraphic  communications  are 
perfect,  fifty-four  reports  every  morning,  fourteen  every  afternoon  (except 
on  Sundays),  and  twenty  each  evening.  The  interruptions  which  have 
occurred  at  times  in  the  communication  with  Sumburgh  Head  and 
Stornoway  have  not  been  serious,  owing  to  the  moderate  force  of  the 
gales  which  occurred  during  the  winter.  The  suspension  of  the  afternoon 
reports  on  Sundays  is  due  to  the  fact  that  almost  all  the  telegraphic 
circuits  are  closed  at  the  hours  at  which  the  messages  would  be* 
transmitted.  The  instructions  to  the  observers  have  not  been  altered 
during  the  year,  and  the  system  of  observing  cirrus  cloud  has  not  been 
materially  extended. 

The  foreign  reporting  stations,  23  in  number,  extend  along  the 
entire  western  coast  of  the  Continent,  from  Bodo  in  Lat.  67°  N.  to 
Corunna  in  Lat.  43°  N.,  and  include  four  stations  on  the  coast  of  the- 
Baltic,  and  one  in  the  Mediterranean.  The  information  is  received  in 
accordance  with  arrangements  made  with  the  various  Meteorological 
organisations  in  France,  Holland,  Germany,  Denmark,  Norway,  and 
Sweden. 

At  the  British  and  Irish  stations  the  morning  observations  are  taken, 
at  8  a.m.  Greenwich  time,  and  most  of  the  telegrams  arrive  in  London? 
at  about  9  o'clock,  when  the  Intelligence  Department  of  the  Post  Office- 
extracts  from  them  the  portions  required  for  its  wind  and  weather 
reports.  They  are  then  transmitted  to  the  Meteorological  Office  bjr 
its  private  wire,  where  the  majority  of  them  usually  arrive  between 
9  a.m.  and  10  a.m. 

As  fast  as  the  reports  come  in,  the  information  is  entered  on  a  chart, 
which  shows  for  each  station  at  8  a.m.  the  barometrical  and  thernio- 
metrical  readings,  with  their  respective  alterations  during  the  preceding 
24  hours,  the  direction  and  force  of  the  wind,  and  the  state  of  the- 
weather,  together  with  any  changes  of  importance  which  may  havo- 
been   noticed  in  the   course   of  the  preceding  day.     From  this  chart,. 
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which  is  preserved  in  the  Office,  other  charts  are  drawn  for  publication 
in  the  newspapers,  as  described  further  on. 

If  necessary,  telegraphic  warnings  of  storm's  or  of  atmospherical 
disturbance  is  immediately  sent  to  our  own  coasts  and  to  foreign  coun- 
tries. A  brief  telegraphic  resume  of  the  weather  is  despatched  shortly 
after  11  a.m.  to  the  Harbour  Authorities  in  Jersey.  Another 
telegraphic  message,  of  about  75  words,  is  sent  to  the  Underwriters' 
Association,  Liverpool,  containing  reports  of  the  pressure,  wind  and 
weather  at  14  stations  on  the  coasts  of  the  British  Islands ;  and  a 
third  message  of  about  the  same  length  is  forwarded  to  the  Central  News 
and  to  the  Exchange  Telegraph  Company  for  despatch  to  the  provinces. 
The  last  of  these  messages  consists  of  a  brief  statement  of  the  general 
condition  of  the  weather  in  Western  Europe,  as  shown  by  the  reports 
for  the  morning.  It  is,  however,  riot  in  the  morning  only  that  storm 
warnings  are  issued  tc  the  coasts,  for  a  constant  watch  is  kept  during  the 
day,  and  whenever  on  the  receipt  of  the  regular  or  of  special  telegrams 
the  condition  of  the  weather  appears  to  be  threatening,  cautionary 
messages  are  at  once  issued  to  such  parts  of  the  coast  as  are  thought  to 
be  menaced  by  a  gale. 

During  the  year  1884,  there  were  prepared  each  morning,  afternoon, 
and  evening,  Forecasts  of  the  weather,  for  one  day  in  advance ;  these 
were  drawn  up  for  eleven  districts  in  the  British  Islands,  and  issued 
to  subscribers,  to  certain  Clubs,  and  to  many  of  the  London  and  Pro- 
vincial newspapers  in  accordance  with  the  arrangements  referred  to  on 
p.  11.  The  districts  for  which  the  Forecasts  were  prepared  were  those 
into  which  the  returns  for  the  Weekly  Weather  Report  are  divided, 
viz. : — 


0.  Scotland,  N. 

1.  „         E. 

2.  England,  N.E. 

3.  „        E. 


4.  Midland  Counties. 

5.  England,  S. 

6.  Scotland,  W. 

7.  England,  N.  W.  (with 
N.  Wales). 

8.  England,  S.W.  (with  S.  Wales). 

9.  Ireland,  N. 
10.        „       S. 

About  an  hour  end  a  quarter  is  occupied  in  the  preparation  and 
transmission  of  the  provincial  and  foreign  telegrams,  and  in  the 
drawing  up  of  the  "  Remarks"  and  11  a.m.  Forecasts  for  the  London 
newspapers,  so  that  the  MS.  copies  for  the  "  Times  "  and  other  papers 
are  ready  for  issue  soon  after  11  a.m. 

The  Charts  prepared  daily  for  newspaper  publication  are  as  follows  :— 

For  the  "  Times,"  -  -    two  daily,  viz. :  for  8  a.m.  and  6  p.m. 

For  the  Patent  Type-found-"') 

ing  Company,  on  behalf  of  I 

the  "  Shipping  Gazette,"  f  one  „    #      for  8  a.m. 

and  for  distribution  to  the 

provincial  press 

The  8  a.m.  charts  are  sent  out  at  about  10.15  a.m.  and  the  6  p.m. 
chart  at  about  8.30  p.m. 
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1  he  draft  of  the  Daily  Weather  Report,  with  two  charts  attached, 
is  drawn  on  transfer  paper,  and  is  ready  by  noon,  when  it  is  at 
once  sent  to  the  lithographer  to  be  printed.  The  copies  for  delivery 
by  hand  in  London  a*re  issued  at  about  1.30  p.m.,  while  the  remainder 
are  received  at  the  Meteorological  Office  at  about  3.30  p.m.,  whence 
they  are  transmitted  by  post  to  the  subscribers  and  others. 

In  addition  to  the  charts  referred  to  above,  the  Patent  Type-founding 
Company  are  supplied  with  various  diagrams  showing  the  changes  in 
pressure,  temperature,  rainfall,  wind,  and  weather  for  the  London  dis- 
trict. These  are  engraved  daily  for  the  "  Daily  Chronicle/'  weekly  for 
the  "  Observer  "  and  "  Graphic,"  and  monthly  for  the  "  Miller."  They 
are  all  accompanied  by  remarks  on  the  phenomena  exhibited. 

At  about  3  p.m.  the  observations  taken  at  twelve  home  stations  at 
2  p.m.  are  received,  and  those  for  two  foreign  stations  (Skudesnaes 
and  Rochefort)  come  in  afterwards.  Copies  of  these  reports  are 
issued,  together  with  the  8  a.m.  report,  to  certain  newspapers  and  sub- 
scribers. Two  copies  of  the  " Remarks"  (8  a.m.  and  2  p.m.)  are  sent 
to  the  Type-founding  Company  for  issue  to  provincial  newspapers  for 
publication,  in  order  to  explain  the  8  a.m.  charts. 

From  7  to  7.30  p.m.  the  twenty  evening  (6  p.m.)  reports  arrive  and  are 
charted  and  discussed  for  the  morning  daily  papers  in  accordance  with 
the  arrangement  referred  to  on  p.  11.  The  forecasts  and  remarks  are 
usually  ready  by  8.30  p.m.,  but  in  bad  weather,  owing  to  the  delay  of 
the  reports  and  the  additional  care  which  is  necessary  in  dealing  with 
them,  it  is  frequently  9  p.m.  before  they  are  issued.  The  "  Times " 
publishes  in  its  first  edition  the  daily  map  showing  the  distribution 
of  pressure,  the  winds,  temperature,  and  weather  at  6  p.m.,  and  in  its 
second  edition  a  similar  map  for  8  a.m.  on  the  day  of  issue. 

The  official  charts  for  2  p.m.  and  for  6  p»m.  are  still  much  less 
complete  than  that  for  8  a.m.  That  for  2  p.m.  is  drawn  on  the 
information  received  from  twelve  home  stations,  supplemented  by 
two  foreign  ones,  whenever  the  latter  arrive  in  time  to  be  used. 
The  material  for  the  6  p.m.  charts  is  now  supplied  by  reports  from  sixteen 
stations  in  the  United  Kingdom,  supplemented  by  four  from  continental 
stations,  but  the  latter  frequently  arrive  late  at  the  very  time  when 
they  are  most  wanted,  i.e^  during  bad  weather. 

The  Sunday  duty  is  still  conducted  as  follows : — Two  of  the  clerks 
attend  on  Sunday  mornings  at  the  Central  Telegraph  Station  from 
8.30  a.m.  to  about  10.15  a.m.  By  an  arrangement  with  the  Post  Office 
these  clerks  are  supplied  with  the  telegrams  immediately  they  arrive  in 
London.  These  are  examined  and  charted,  with  the  view  of  issuing, 
when  necessary,  warnings  of  coming  storms,  to  our  own  and  neigh- 
bouring coasts.  It  is  necessary  that  promptitude  should  be  observed  in 
this  service,  a3  the  observations  must  be  dealt  with  and  the  warnings 
issued  so  that  the  latter  may  reach  the  coast  before  the  telegraph  offices 
close  for  the  day,  which  is  usually  at  about  10  a.m.  No  work  of  any  kind 
is  transacted  for  the  newspapers  on  Sunday  mornings,  the  main  object 
of  the  service  being  to  give  prompt  information  of  storms  to  our  coasts ; 
but  a  telegram  is  sent  to  Jersey  in  the  same  way  as  on  week 
days,  and  there  is  the  ordinary  interchange  of  messages  with  foreign 
countries.  At  6  p.m.  the  same  clerks  attend  at  the  Meteorological  Office 
to  receive  the  evening  reports  and  to  prepare  the  8.30  p.m.  Forecasts, 
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and  another  opportunity  is  thus  offered  for  the  correction  or  extension 
of  any  warnings  which  may  have  been  issued  in  the  morning. 

Daily  Weather  Report. 

Very  little  change  has  been  made  in  the  form  of  the  Daily  Weather 
Report  since  1st  January  1884.  The  information  now  fills  four  large 
quarto  pages,  and  is  arranged  as  follows : — 

Page  1  contains  the  whole  of  the  reports  from  which  the  maps  for  the 
day  (given  on  page  2)  are  prepared  ;  and  also  the  6  p.m.  reports  of  the 
previous  day  ;  page  2  contains  (I)  a  map  of  North-western  Europe  show- 
ing for  8  a.m.  on  the  date  of  publication  the  distribution  of  pressure,  the 
prevalent  winds,  and  the  sea  disturbance,  with  necessary  explanations  ; 
together  with  a  table  showing  the  mean  pressure  of  the  atmosphere  for 
the  month  at  22  stations ;  (2)  a  similar  map  showing  the  distribution  of 
temperature,  the  weather  at  each  station,  and  the  distribution  of  rainfall 
during  the  past  24  hours;  together  with  tables  of  mean  temperature  of 
the  air  and  of  evaporation  at  8  a.m.  and  of  the  daily  maximum  and 
minimum  temperatures  and  the  mean  rainfall  for  the  month  at  a  large 
number  of  stations  over  the  United  Kingdom. 

Page  3  contains  (1)  remarks  on  the  principal  features  exhibited  by 
the  reports  for  the  day  ;  and  (2)  the  forecasts  drawn  up  for  each  district 
at  11  a.m.  relating  to  the  weather  likely  to  be  experienced  during  the 
24  hours  ending  at  noon  on  the  day  after  that  of  publication. 

Page  4  contains  the  reports  and  remarks  for  2  p.m.  on  the  previous 
day,  and  there  is  space  for  the  insertion  of  a  Weekly  Summary  on 
Mondays,  and  any  other  brief  information  which  it  is  deemed  necessary 
to  print  at  once. 

The  standing  portion  of  the  report  (the  maps,  <ftc.)  is  printed  in  blue> 
while  the  information  for  each  day  is  in  black, 


<r 

© 


Atlantic  Telegrams. 

In  the  course  of  the  year  arrangements  have  been  made  for  forwardin_ 
from  the  United  Stages  occasional  reports  of  gales,  icebergs,  and  direlict 
ships,  which  have  been  met  with  by  passenger  steamers  of  the  principal 
lines  running  from  various  European  ports  to  New  York  or  Boston. 
The  vessels  referred  to  are  supplied  with  forms  on  which  to  enter  the 
information  necessary  (see  Appendix  XIII.,  p.  88),  and  these  are  received 
by  officers  of  the  Chief  Signal  Office  at  the  ports  named.  The  facts  are 
then  sent  by  cable  to  the  Meteorological  Office  in  an  abbreviated  form, 
as  follows : — 


"  Scotia." 


u 

°  o   . 

JJ3  a 

*  a  m 

«  ft© 
S2-c 


Eeport  of  a  Storm,  and  Explanation. 

(Say,  From  New  York)  to  Met.  London. 

19.      Fifteen.        64.         South-west  North-west.      293. 
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Reports  of  ice  and  derelict  ships  relate  to  ice  or  derelicts  seen  on  any 
part  of  the  passage,  and  are  worded  thus : — 


"  Scotia." 


B£rf 

5S5 

"  B  g 
O  O..P 


Icebergs.* 


** 


Thirteen. 


5| 
■J 


Fifty-four. 


When  a  report  of  ice  or  of  derelict  ships  is  appended  to  one  of  a 
-storm,  the  ship's  name  is  not  inserted  unless  the  report  of  the  storm 
and  that  of  the  derelict  (or  ice)  be  from  different  ships. 

This  information  is  published  in  the  Daily  Weather  Report,  and  is 
also  transmitted  to  the  Meteorological  Institutes  of  France  and  the 
Netherlands.     A  copy  is  sent  regularly  to  Lloyd's. 

Weekly  Summary. 

On  Monday  in  each  week  a  brief  Summary  of  the  Weather  which  has 
been  experienced  over  our  Islands  during  the  preceding  week  is  given  on 
p.  4  of  the  Daily  Weather  Report.  It  refers  only  to  the  principal 
changes  which  have  occurred,  and  is  intended  to  serve  as  an  aid  to  t'.:e 
study  of  the  Daily  Reports. 

In  this  manner  the  main  meteorological  features  of  the  week  are 
presented  as  a  connected  story,  and  additional  facility  is  afforded  for 
future  reference. 

Correction  and  Addition  List. 

Additional  steps  are  taken  to  insure  accuracy  in  the  Daily  Weather 
Report.  At  the  close  of  each  month  a  return  is  received  from  nearly 
all  of  the  telegraphic  reporting  stations,  containing  a  copy  of  all  the 
observations  which  have  been  transmitted  to  London  by  wire  during 
the  month.  These  schedules  are  used  for  checking  the  daily  telegrams, 
for  the  preparation  of  the  average  and  other  values  of  the  different 
elements,  and  also  as  evidence  in  the  case  of  legal  proceedings ;  and  about 
the  middle  of  every  month  a  lithographic  sheet  has  for  many  years  past 
'been  issued  with  the  Daily  Weather  Report,  containing  corrections  for 
all  discrepancies  which  have  been  discovered,  and  supplying  any  obser- 
vations which  have  been  omitted  in  the  published  reports.  This 
monthly  sheet  also  contains  tables  showing  the  mean  values  for  pres- 
sure, temperature,  and  humidity,  together  with  the  total  rainfall,  and 
the  prevalence  of  various  kinds  of  weather  and  of  winds  from  each 
of  the  eight  principal  points  during  the  month,  for  each  telegraphic 
reporting  station  within  our  Islands. 

Weekly  Weather  Report. 

The  Weekly  Weather  Report  has  appeared  since  the  beginning  of 
February  1878.  It  consisted  originally  of  four  pages  octavo,  but  has 
now  been  enlarged  to  four  pages  quarto,  and  has  been  further  improved 
by  the  insertion  on  the  last  page  of  the  number  of  day-degrees  of 


*  "  Derelict*'  is  substituted  for  icebergs  when  necessary. 
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accumulated  heat  above  and  below  42°  F.  for  each  station  from  which 
observations  are  received.  The  Report  thus  contains  the  average  and 
extreme  temperatures  and  the  rainfall  values  and  the  total  amount  of 
bright  sunshine  in  each  week,  for  seventy  stations  grouped  into  eleven 
districts  in  Great  Britain  and  Ireland,  together  with  £ho  difference 
between  them  and  their  respective  mean  values  for  the  corresponding 
weeks  in  previous  years.  In  addition  to  this,  the  district  values  for 
Accumulated  Temperature,  Rainfall,  and  Bright  Sunshine  are  given, 
both  for  the  week  and  for  the  whole  period  since  the  beginning  of  the 
year. 

The  tables  of  Accumulated  Temperature  are  designed  to  give  persons 
engaged  in  agriculture  better  means  of  estimating  the  manner  in  which 
vegetation  is  affected  by  temperature  than  that  afforded  by  the  more 
usual  methods  of  treating  the  readings  of  the  thermometer.  They  show 
for  each  week,  and  for  the  whole  period  from  the  beginning  of  the  year, 
the  weekly  and  progressive  values  respectively,  of  the  combined  amount 
and  duration  of  the  excess  or  defect  of  the  air  temperature,  above  or 
below  a  suitably  fixed  standard  or  base  temperature.  The  base  adopted 
is  42°  F.,  as  being  nearly  equivalent  to  6°  Cent,  which  has  been  con- 
sidered by  Continental  writers  on  these  subjects  to  be  the  critical  value, 
the  temperature  above  which  is  mainly  effectual  in  starting  and  main- 
taining the  growth,  and  in  completing  the  ripening,  of  agricultural  crops 
in  a  European  climate.  This  base  is  also  convenient  as  being  10°  F. 
above  the  Freezing  Point. 

The  accumulated  Temperature  is  expressed  in  Day-degrees  ;  a  Day- 
degree  signifying  1°  F.  of  excess  or  defect  of  temperature  above  or 
below  42°  F.  continued  for  24  hours,  or  any  other  number  of  degrees 
for  an  inversely  proportional  number  of  hours. 

It  has  been  ascertained  by  calculation  from  a  considerable  series  of 
hourly  observations  at  various  places,  that  the  accumulated  temperature 
may  be  computed,  with  a  very  tolerable  approximation  to  the  truth, 
from  the  observed  daily  maximum  and  minimum  temperatures  alone. 

When  the  temperature  during  any  period  remains  either  wholly  above 
or  below  the  base  temperature,  the  difference  between  the  base  and  the 
mean  temperature  gives  the  correct  accumulated  temperature.  In  other 
cases  this  difference  gives  an  approximate  value  of  the  accumulated 
temperature  which  does  not  depart  greatly  from  the  truth,  the  deviation 
depending  on  the  greater  or  less  extent  of  the  daily  variations  of  the 
temperature  above  or  below  the  base.  Further,  since  the  mean  between 
the  maximum  and  minimum  of  any  day  is  nearly  equal  to  the  mean 
temperature  of  t lie  dny,  the  difference  of  the  mean  of  the  maximum  and 
minimum  from  the  base  also  will  give  directly  a  fair  approximation 
to  the  accumulated  temperature  for  the  day. 

The  following  rules,  however,  supply  a  still  closer  approximation  to  the 
true  values  sought,  and  they  have  been  adopted  for  the  preparation  of  the 
table  in  the  Weekly  Weather  Report.  They  may  be  applied  to  any 
other  base  temperature  as  well  as  to  42°  F.,  with  the  slight  modification 
of  the  numerical  coefficients. 

Rules  for  computing  for  a  Weekly  Period  the  Accumulated  Tem- 
perature above  or  below  42°  F.  from  the  observed  Maxima  and 
Minima. 

1.  Obtain  the  mean  temperature  from  the  means  of  the  seven  observed 
maxima  and  minima  by  multiplying  the  difference  between  them  by  the 
proper  coefficient  for  the  month,  and  adding  the  result  to  the  mean  of 
the  minima. 
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2.  In  obtaining  the  accumulated  temperature  four  cases  may  occur,  to 
which  the  following  rules  will  apply  : — 


Conditions  of  Temperature. 

To  obtain  the  Accumulated  Temperature. 

Above  42°  F. 

Below  42°  F. 

If    the    minimum    is    above 
42°  F.  or  «p*aJ  to  42°  F. 

Subtract  42°  F.  from  the  mean. 

There  is  none. 

If    the    minimum    is    below 
42°  F.,  but  the  mean  for  the 
day  is  above  42°  F. 

From  the  difference  between 
the  mean  for  the  day  and 
the  minimum  deduct  the 
accumulated     temperature 
below  42°  F.,  calculated  as 
stated  in  the  next  column. 

The  required  quantity  is  the 
excess  of  42*  F.  over  the 
minimum  multiplied  by  the 
coefficient  0'4. 

II  the  mean  for   the  day  is 
below  42°  F.,  but  the  maxi- 
mum is  above  42°  F. 

The  required  quantity  is  the 
excesH  of  the  maximum  over 
42°  F.  multiplied   by  the 
coefficient  0*4. 

From  the  difference  between 
the  mean  for  the  day  and 
the  minimum  deduct  the 
accumulated  temperature 
above  42°  F.,  calculated  as 
stated  in  the  preceding 
column. 

If    the    maximum    is    below 
42°  F,  or  equal  to  42°  F. 

There  is  none. 

Subtract  the  mean  from  42°  F. 

In  each  case  the  result  will  be  the  mean  daily  value  for  the  week, 
and  must  be  multipled  by  7  in  order  to  obtain  the  value  for  the  whole 
week. 

The  coefficient  varies  with  the  duration  of  the  period  and  the  value  of 
the  base  temperature.  In  the  above  instance  the  base  value  is  42° ; 
when  it  is  32°  the  coefficient  is  0*4;  when  52°  it  is  0'33;  and  when 
62°  it  is  0-25. 

A  full  explanation  of  these  rules  will  be  found  in  Appendix  II.  to  the 
Quarterly  Weather  Report  for  1878. 

These  statistics  are  given  for  each  district  on  the  first  page  of  the 
publication,  the  temperature,  accumulated  heat,  rainfall,  and  sunshine 
values  for  each  station*  being  given  on  the  last  page. 

The  average  values,  which  are  used  in  the  report  for  purposes  of 
comparison,  have  been  recomputed,  those  now  in  use  being  : — 
For  Temperature        -  -    20  years  1861-80 

„    Rainfall  -  -     15     „      1866-80 

In  addition  to  the  telegraphic  reports,  and  the  returns  from  the  self- 
recording  observatories,  weekly  returns  from  34  volunteer  observers  are 
used  in  preparing  this  report,  the  names  of  the  observers  at  each  station 
being  as  under — 


Names  of  Stations. 


Names  of  Authorities. 


Alnwick  Castle 

Arlington  (N.  Devon) 

Bawtry  (Hesley  Hall) 
Birmingham  (Oscott) 


Lieut-Col.  F.  Holland,  for  the  "Duke    of 

Northumberland. 
J.  Carter,  for  Lady  Chichester. 

B.  I.  Whitaker,  F.R.  Met.  Soc. 

Rev.  J.  W.  Browne,  St.  Mary's  College. 


*  The  sunshine  values  are  furnished  for  only  a  limited  number  of  carefully 
•elected  stations,  those  in  this  list  so  provided  are  marked  with  an  asterisk. 
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Names  of  Stations. 


Names  of  Authorities. 


Blackpool 


» 


Brookeborough 

- 

Chcadlc 
Church  jtoke* 
Cirencester*  - 
CuUompton*  - 

M 
M 

Douglas  (Isle  of  Man  )* 
Dublin 

mm 

Foynes 

m 

•Geldeston*     - 

- 

Hastings  (St.  Leonard's)*     - 
Hereford       - 

Hillington*   -. 

Kilkenny       - 
Killarney       - 

. 

Laudale  (Loch  Sunart) 

- 

Leicester*     - 
Llandovery  - 
Llandudno*  - 
Londonderry 

JB 

Manchester  (Prestwich) 
Markree  Castle  (Sligo)* 

• 

Marlborough 

M 

Newton  Reigny  (Penrith)*    - 

- 

Plymouth       - 

- 

.Bothamstcd 

V 

Scarborough 
Silloth* 
Southampton* 
Strathfield  Turgiss    - 

Waterford  (Brook  Lodge)    - 

- 

C.  T.  Ward,  F.R.  Met.  Soc. 
Mr.  Ferguson,  for  Sir  Victor  Brooke,  Bt. 
F.L.S. 

J.  C.  Philips,  F.R.  Met  Soc. 
P.  Wright,  F.C.S.,  F.R.  Met.  Soc. 
The  Royal  Agricultural  College. 
T.  Turner,  J. P.,  F.R.  Met.  Soc. 

A.  W.  Moore,  F.R.  Met.  Soc,  Cronkbourne. 
J.  W.  Moore,  M.D.,  F.R.  Met.  Soc. 

T.  J.  Carey,  for  Lord  Monteagle. 

E.  T.  Dowson,  F.R  Met.  Soc. 

II.  Colborne,  M.R.C.S. 

T.  A.  Chapman,  M.D.,  F.R.  Met.  Soc. 

Rev.  H.  E.  B.  Ffolkes,  M. A.,  F.R.  Met.  Soc. 

H.  Carlton,  for  the  Marquis  of  Ormonde. 
Rev.  G.  R.  Wynne. 

A.  Fletcher,  for  T.  H.  G.    Newton,  F.R. 

Met.  Soc. 
J.  C.  Smith,  the  Museum. 
J.  Watkins. 

J.  Nicol,  M.D.,  F.R.  Met.  Soc. 
J.  Conroy,  F.R.  Met.  Soc. 

T.  R.  II.  Clunn,  M.D. 

A.   Martb,  F.R.A.S.,   for  Colonel  Cooper, 

F.R.A.S. 
Rev.  T.  A.  Preston,  M.A.,  F.R.  Met.  Soc. 

T.  G.  Benn,  F.R.  Met.  Soc. 

J.  Merrifield,  LL.D.,  F.R.A.S. 

Rainfall  by  Sir  J.  B.  Lawes,  Bart.,  LL.D., 
F.U.S.,  and  J.  II.  Gilbert,  Ph.D.,  F.R.S., 
temperature  by  T.  Wilson,  F.R.  Met.  Soc. 

A.  Rowntree,  F.R.  Met.  Soc. 

Rev.  F.  Redford,  F.R  S.E. 

J.  T.  Cook,  R.E.,  Ordnance  Survey  Office. 

Rev.  C.  H.  Griffith,  F.R.  Met.  Soc. 

C.  Percival  Bolton,  F.R.  Met.  Soc. 


The  returns  marked  "  fSL  "  are  supplied  through  the  Royal  Meteorological  Society. 

The  report  is  prepared  on  Wednesday  in  every  week,  and  is  ready 
for  sale  early  on  Saturday  morning,  but  the  summary  on  its  first  page 
is  sent  to  the  "Times,"  "Daily  News,"  and  some  other  papers  on 
Wednesday  evening. 

A  Quarterly  Summary  of  the  Weekly  Weather  Report  has  been  also 
issued  as  an  Appendix,  giving  for  eacli  cf  the  12  districts  before  referred 
to  (I)  the  Mean  Temperature  for  each  Quarter  and  for  the  Whole  Year  in 
each  year  from  1 878  to  1884  inclusive,  and  the  means  for  certain  groups  of 
years  ;  (2)  the  Total  Rainfall  for  the  same  periods  ;  and  (3)  the  Accumu- 
lated Temperature,  Rainfall,  and  Bright  Sunshine  for  the  Quarter.  In 
the  Summaries  for  the  year  1884  there  are  added,  for  each  district,  the 
values  for  Rainfall  (number  of  rainy  days  and  fall  in  inches),  and 
Accumulated  Heat  (above  and  below  42°  F.)  during  the  seven  years 
1878-84,  and  Bright  Sunshine  (number  of  hours  recorded,  aud  per- 
centage of  possible  duration),  for  each  of  the  five  years  1880-84. 
These  are  given  for  each  month,  and  for  the  whole  period  elapsed 
since  the  commencement  of   the  year;    while  in  a  second  Appendix 
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similar  values  are  given  for  each  week  in  the  years  mentioned.  To  these 
are  added,  in  the  Preface,  tablet)  showing  the  total  number  of  hours 
of  sunshine  possible  in  each  week  and  month  for  each  district,  with 
their  reciprocals. 

Monthly  Weather  Report. 
Since  the  commencement  of  1884  a  Monthly  Weather  Rupert  has 
been  issued,  containing  (1)  A  General  Summary  for  the  Month  of  the 
weather  experienced  over  the  United  Kingdom  and  its  neighbourhood  ; 
(2)  Tables  of  the  principal  Cyclonic  and  Anticyelonic  Systems  which 
have  passed  over  our  area  during  the  month ;  and  (3)  Tables  of 
Pressure,  Temperature,  Hygrometric  Deductions,  Rainfall,  Weather, 
and  Wind  experienced  at  a  large  number  of  stations  scattered  over  the 
United  Kingdom,  together  with  remarks  thereon,  and  illustrated  by  two 
plates.  The  report  is,  therefore,  as  far  as  possible,  similar  to  the 
Quarterly  Weather  Report,  but  owing  to  its  prompt  issue,  it  cannot 
contain  either  the  Gale  Tables,  or  the  Tables  of  Mean  Values  for  the 
Observatories,  which  are  found  in  its  predecessor. 
Issue  of  Forecasts. 
Descriptions  of  the  actual  state  of  the  weather,  and  forecasts  for  not 
more  than  one  day  in  advance,  are  prepared  at  the  Meteorological  Office 
as  under : — 

On  fTeek  Days. 
(1.)  At  11  n.m.  (From  the  morning  reports),  for  the  24  hours  ending 
at  Noon  on  the  day  following  the  date  of  issue.     This  issue  is 
intended   especially  for     the  early  editions  of  the    evening 
papers,  for  the  clubs,  and  for  exhibition  at  certain  selected 
stations.     See  p.  10. 
(2.)  At  3.30  p.m.  (from  the  morning  and  afternoon  reports),  for  the 
day   following   that   of  issue.     This  set  of  Forecasts  is  not 
intended   for  general    publication,  but  a  copy   is  exhibited 
regularly  at  the  door  of  the  Meteorological  Office. 
(3.)  At  8.30  p'.m.  (from  the  6  p.m.  reports),  for  the  day  following 
that  of  issue.     These  are  now  supplied  gratis  to  any  news- 
paper or  news  agency  which  may  apply  for  them,  nnd  send  for 
them  regularly.     A  very  large  number  of  the  most  important 
papers  avail  themselves  of  this  advantage. 
The  forecasts  are  made  for  the  following  districts  :— 

0.  Scotland,  North. 

1.  Scotland,  East. 

2.  England,  N.E. 

3.  England,  East. 

4.  Midland  Counties. 

5.  England,  South 

fi.  Scotland,  West  (with  [slo  of  Mnn). 

7.  England,  H.W.  (with  North  Wales). 

8.  England  S.W.  (with  South  Wales). 

9.  Ireland,  North. 
10.  Ireland,  South. 

The  descriptions  and  forecasts  are  posted  nt  the  doors  of  the  Meteoro- 
logical Office,  1 16,  Victoria  Street,  S.  W.,  on  week  days,  for  the  inspection 
of  the  public.  Copies,  or  extracts  from  them,  are  communicated  under 
the  conditions  stated  below,  but  no  information  which  is  not  substantially 
included  in  them  can  be  supplied. 
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Forecasts  for  Private  Subscribers. — Any  person  can  be  supplied 
with  a  copy  of  the  1 1  a.m.  Forecasts,  once  on  each  week  day,*  on  payment 
of  a  subscription  of  ten  shillings  per  annum,  in  addition  to  the  cost  of 
transmission  ;  the  charges  will  therefore  be,  by  letter  post,  9*.  per 
quarter,  by  book  post,  5*.  9d. 

Forecasts  for  Clubs. — Forecasts,  drawn  up  at  11  a.m.,  for  all  the 
districts,  are  supplied  to  Clubs,  for  a  subscription  of  ten  shillings  per 
annum.  These  are  delivered  free,  by  hand,  to  Clubs  situated  in  or 
near  Pall  Mall.  Special  arrangements  can  be  made  for  delivery  at  a 
greater  distance  by  hand  or  by  post. 

Subscribers  for  the  Lithographed  Copy  of  the  Daily 
Report  hare  the  1 1  a,m.  Forecast  incorporated  with  their  Report  on 
each  week  day.     The  subscription  for  the  Report  is — 

For  delivery  by  hand,  where  feasible,  £2  per  annum; 
Do.        by  book  post  £1  „ 

N.B. — Subscriptions  must  be  paid  in  advance,  and  end  at  the  usual 
official  quarter  day.  The  subscription  for  any  part  of  an  official  quarter 
is  charged  as  a  complete  quarter. 

Unless  otherwise  arranged,  all  forecasts  transmitted  by  post  ore  sent 

by  book  post,  not  as  letters. 

Inquiries  as  to  the  Weather. 

Inquiries  Personally  or  by  Messenger. — Any  person  applying  at 
the  Meteorological  Office  between  11a.m.  and  8  p.m.  on  week  days, 
and  between  6.30  p.m.  and  8  p.m.  on  Sundays,  can  be  supplied  in 
writing  with  the  latest  information  in  the  possession  of  the  Office  and 
with  the  latest  forecast  issued  for  any  specified  district,  on  payment  of 
one  shilling  for  each  inquiry. 

Inquiries  by  Letter. — Application  may  be  made  by  letter,  enclosing 
thirteen  pence  in  stamps  if  the  reply  is  to  be  by  post,  and  two  shillings 
in  stamps  if  the  reply  (not  exceeding  twenty  words)  is  to  be  by 
telegraph. 

Inquiries  by  Telegraph. — Any  parson  may  obtain  by  telegraph 
from  the  Meteorological  Office  the  latest  information  as  to  the  weather 
in  any  district  of  the  United  Kingdom  by  payment  of  a  fee  of  3*. 
The  telegram  containing  the  inquiry  must  not  exceed  20  words  in 
length,  and  must  be  addressed  to  the 

Meteorological  Office, 

London. 

Application  may  also  be  made  for  similar  information  to  be  sent 
either  by  telegraph  or  post  on  some  future  specified  day. 

Checking  of  Forecasts. 

In  order  to  test  the  accuracy  of  the  forecasts  they  have  been  compared 
carefully  with  the  weather  reported  in  tho  various  districts  on  the  days 
to  which  they  referred,  and  the  results  of  this  checking  huve  been  already 
given  in  the  Report  (p.  11). 

In  carrying  out  this  comparison  the  portions  of  the  forecasts  which 
referred  to  wind  have  been  carefully  separated  from  those  relating  to 
weather.  The  detailed  results  of  the  comparison  will  be  found  in 
Appendix  XII.,  p.  83. 

Checking  of  Storm  Warnings. 
The  testing  of  the  warnings  is  conducted  in  the  following  manner : 
The  intelligence  issued  is  compared  with  the  weather  experienced  on 

*  Good  Friday  and  Christmas  Day  are  reckoned  as  Sundays. 
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the  coasts,  as  indicated  by  the  various  self-recording  anemometers, 
by  the  telegraphic  reporters,  and  by  several  gentlemen  who  have 
volunteered  to  observe  for  the  Office,  and  whose  names  will  be  found 
in  Appendix  XVI. 

In  order  to  render  the  information  in  the  possession  of  the  Office  as  to 
the  weather  experienced  on  our  coasts  still  more  complete,  the  Council 
have,  as  in  preceding  years,  made  application  to  the  various  Light- 
house Boards,  and  have  obtained  from  them  the  original  log-books 
from  some  of  the  most  exposed  lightships  and  lighthouses.  They  would 
here  express  their  coixiial  thanks  for  the  co-operation  so  readily  granted 
to  them  by  these  Boards. 

The  result  of  the  checking  for  1884  will  be  found  on  p.  14. 

The  coasts  are  subdivided  into  nine  districts,  as  will  be  seen  in 
the  table.  Two  large  tracts  of  coast  are  entirely  omitted :  The 
west  of  Ireland  from  the  Shannon  to  Malin  Head,  and  the  West  of 
Scotland  from  the  Mull  of  Cantyre  to  Cape  Wrath.  No  warnings  are 
issued  to  any  place  within  the  limits  indicated,  except  to  Gal  way,  and 
the  amount  of  information  as  to  the  weather  received  from  the  omitted 
tracts  of  coast  is,  as  yet,  very  scanty. 

It  should  be  remembered  that  in  analysing  the  reports,  all  observa- 
tions of  the  wind  in  which  the  force  exceeded  7  (a  "  moderate  gale  ")  or 
the  velocity  exceeded  40  miles  an  hour,  have  been  quoted  as  instances 
of  the  occurrence  of  a  gale ;  but  it  has  not  been  considered  that  the 
signal  was  hoisted  late  or  was  hauled  down  too  soon,  unless  the  force  of 
9  (a  u  strong  gale  ")  or  the  velocity  of  50  miles  an  hour,  was  reached 
prior  to  the  issue  of  the  order  to  hoist,  or  subsequent  to  the  issue  of  the 
order  to  lower. 

In  the  Summaries  all  cases  in  which  the  signal  has  been  shown  to  be 
late  by  a  single  report  either  of  force  9,  or  of  a  velocity  of  50  miles  an 
hour,  have  been  specially  noted. 
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List  of  Persons,  Places,  &c.  to  which  the  Daily  Weather  Report 

is  supplied,  free  of  cost. 
Newspapers  : 

Lloyd's  Shipping  List.     (MS.  copy.) 

New  York  Herald. 

Times  (1st  and  2nd  editions). 

For  Exhibition  at  following  Seaports  : 
Banff. 


Barrow-in-Furness. 

Belfast. 

Blackpool. 

Bo'ness. 

Boscastle. 

Brighton. 

Briton  Ferry. 

Broughty  Ferry. 

Buckie. 

Budehaven. 

Caernarvon. 

Cork. 

Cowes. 

Cromer. 

Culler  coats. 

Deptford  Yard. 


Dover. 

Dundee  Harbour-master. 

Exeter  (2  copies). 

Falmouth. 

Glasson  Dock. 

Great  Grimsby  (2  copies). 

Groomsport. 

Hastings. 

Hayle. 

Holyhead. 

Kingstown. 

Lancaster. 

Leith. 

Lowestoft. 

Margate. 

Morecambe. 

Nairn. 
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For  Exhibition  at  following  Seaports— cont. 

Newquay.  ;  Silloth. 

Pen  art h.  ,  Southport. 

Plymouth.  j  Teign  mouth. 

G.  W.  Docks*  |  Ventnor  (2  copies). 


Weston-super-Mare. 

Wick. 

Wisbech. 
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Port  Dinorwic. 

Porthcawl. 

Queens  town. 

St.  Sennen  Cove.  Yarmouth. 

Scarboro*. 


In  exchange  for  Observations : 


Aird,  G.  H.,  Seaham. 

Bellingham,  J.  6.,  Saffron  Walden. 

Benn,  T.  G.,  F.R.  Met.  Soc,  Newton  Reigny. 

Berridge,  W.,  F.R.  Met.  Soc.,  Loughborough. 

Cambridge  Observatory. 

Chatham,  The  Instructor  in  Surveying.    (2  copies.) 

Clark,  J.  E.,  York. 

Clouston,  Rev.  C,  LL.D.,  Sandwick,  Orkney. 

Conroy,  J.,  F.R.  Met.  Soc.,  Londonderry. 

Cooper,  Col.,  F.R.A.S.,  Markree,  nr.  Sligo. 

Dowson,  E.  T.,  F.R.  Met.  Soc.,  Geldeston,  Beccles. 

Durham,  University  Observatory. 

Greenwich  Observatory. 

Leicester  Museum. 

Liverpool  Observatory. 

McCormack,  J.,  Aberdeen. 

Mellish,  H.,  F.R.  Met.  Soc,  Worksop. 

Moore,  A.  W.,  F.R.  Met.  Soc,  Isle  of  Man. 

Moore,  F.  W..  Glasnevin,  Dublin. 

Moore,  J.  W.,  M.D.,  F.R.  Met.  Soc,  Dublin. 

Mullins,  Rev.  G.  H.,  F.R.  Met.  Soc,  Uppingham. 

Northumberland,  Duke  of,  Alnwick. 

Ordnance  Survey  Office  (Southampton). 

Pearson,  Rev.  J.,  M.A,  F.R.A.S.,  Fleetwood. 

Prestwich  Asylum,  near  Manchester. 

Propert,  W.  P.,  LL.D.,  F.R.  Met.  Soc,  St.  David's. 

Radcliffe  Observatory,  Oxford. 

Richards,  W.  H.,.  Penzance. 

Rosse,  Earl  of,  F.R.S.,  Parsonstown. 

Royal  Indian  C.E.  College,  Cooper's  Hill. 

Rugby  Natural  History  Society. 

Southport,  Fernley  Observatory. 

Stow,  Rev.   F.  W.,  M.A.,  F.R.  Met.    Soc,  Aysgarth, 

Bedale. 
Vibert,J.  E.,  M.A.,  St.  Aubin's,  Jersey. 
Yorkshire  Philosophical  Society. 


Government  Offices: 


Admiralty :  12  copies. 
Aldershot,  Garrison  Library. 
Army  Medical  Department. 
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Government  Offices— cont. 


Army  Medical  Department,  Woolwich. 

Board  of  Trade :  3  copies. 

"  Britannia,"  H.M.S.,  Dartmouth. 

Commons,  House  of. 

Devon  port  Dockyard :  2  copies. 

„         Commander-in-Chief. 

„  Captain  of  Steam  Reserve. 

„  Master  Attendant. 

Farnborough  Station,  Staff  Commandant's  Clerk. 
Dublin,  Registrar  General. 
Greenwich,  R.N.  College. 
"Indus,"  H.M.S.,  Devonport. 
Ireland,  Royal  College  of  Science. 
Lords,  House  of. 
Mann,  J.  R.,  Osborne. 
Medical  Department  of  the  Navy. 
"  Nankin,"  H.M.S.,  Milford  Haven. 
Portland,  Senior  Naval  Officer. 
Portsmouth,  Commander-in-Chief. 
„  Dockyard. 

„  R.  N.  College  Observatory. 

Queens  town ,  Rear-  Admiral. 
Registrar  General. 

„  „         of  Seamen. 

"Resistance,"  H.M.S.,  Rock  Ferry. 
Royal  Military  Academy. 
Sandhurst  Staff  College. 
Science  and  Art  Department :  2  copies. 
Sheerness,  Commander-in-Chief. 

*  „         Dockyard. 
War  Office,  Adjutant  General,  Horse  Guards. 

„  Commander-in-Chief. 


Societies,  fyc: 


Association  of  Underwriters,  Liverpool. 

Do.  Lloyd's. 

British  Museum. 

Buchan,  A.,  F.R.S.E.,  Edinburgh. 
Crossley,  Mrs..  Halifax. 
Griffith,  Rev.  C.  H.,  Strathfield  Tursriss. 
Jackson,  H.  Kains,  London. 
Ley,  Rev.  W.  C,  M.A.,  Lutterworth, 
Meteorological  Council :  4  copies. 
Miller,  S.  H.,  F.R.A.S.,  Lowestoft. 
Observatories :  7  copies. 

Richards,  Vice-Adm.,  Sir  G.  H.,  F.R.S.,  London. 
Royal  Society. 

Royal  Meteorological  Society. 
Scottish  Meteorological  Society. 


Foreign  Places: 


Algiers,  Meteorological  Service. 
Bombay,  Observatory. 
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Foreign  Places — cont. 

Brussels,  Royal  Observatory. 

Cairo,  Laboratoire  Khedivial. 

Calcutta,  Meteorological  Department. 

Chemnitz,  Meteorological  Service  of  Saxony. 

Christiania,  Meteorological  Institute. 

Constantinople,  Imperial  Meteorological  Observatory. 

Copenhagen,  Meteorological  Institute. 

Cracow,  Observatory. 

Florence,  Museum. 

Freeden,  W.  H.  v.,  Bonn. 

Hamburg,  Deutsche  Seewarte. 

Lisbon,  Observatory. 

Madrid,  Royal  Observatory. 

Melbourne,  Observatory. 

Paris,  Central  Meteorological  Bureau. 

„       Meteorological  Observatory,  Montsouris. 

„      Meteorological  Society. 

„      Ministry  of  Marine. 
Rome,  Meteorological  Institute. 
San  Fernando,  Observatory. 
St.  Petersburg,  Central  Physical  Observatory, 
Stockholm,  Meteorological  Institute. 
Tiflis,  Physical  Observatory. 
Toronto,  Meteorological  Office. 
Upsala,  University  Observatory. 
Utrecht,  Royal  Meteorological  Institute. 
Vienna,  Imperial  Meteorological  Institute. 
Washington,  Smithsonian  Institution. 

„  United  States  Naval  Observatory. 

„  Chief  Signal  Officer,  War  Office. 

Zurich,  Central  Meteorological  Institute. 


APPENDIX  X. 
Fishery  Barometers. 
List  of  Places  supplied  with  Fishery  Barometers. 

Shetland  Isles. — Balta  Sound,  Uya  Sound,  Lerwick,  Sandsair, 
Symbister,  Scalloway. 

Orkney  Isles. — Burray.    Kirkwall. 

Scotland,  east  coast. —  Stroma,  Keiss,  Staxigoe,  Wick,  Sarclet, 
Lybster,  Dunbeath,  Portmahomack,  Cromarty,  Avoch,  Nairn,  Burg- 
head,  Portessie,  Port  Knockie,  Portsoy,  Whitehills,  Gardenstown, 
Rosehearty,  Pitullie,  Inverallochy,  Pointlaw,  Port  Erroll,  Findon, 
Portlethen,  Muchals,  Stonehaven,  Arbroath,  Broughty  Ferry,  St. 
Andrews,  Crail,  Cellardyke,  St.  Monance,  Burntisland,  Newhaven. 
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England,  east  coast. — Berwick,  Beadnell,  North  Shields,  South 
Shields,  West  Sunderland,  Hartlepool,  Staithes,  Scarborough,  Filey, 
Flamborough,  Bridlington  Quay,  Withernsea,  Hull,  Lynn  (2),  Wells, 
Gorleston,  Harwich,  Brightlingsea,  Wivenhoe,  Margate,  Deal  (2), 
Kingsdown,  Dover. 

England,  south  coast.—  Bognor,  Portsea,  Ryde  and  Yentnor  (2) 
(Isle  of  Wight),  Gorey  (Jersey),  Ha6lar  Hospital,  Poole,  Weymouth, 
Portland,  Bndleigh-Salterton,  Cawsand,  Charlestown,  Mevagissey, 
Gorranhaven,  Devoran,  Portscath,  Penryn,  Durgan,  Porthallow, 
Falmouth,  Coverack,  Newlyn,  Mousehole. 

England,  south-west  coast—St.  Ives,  Hayle,  Padstow,  Port  Isaac, 
Boscastle,  Fremington,  Burnham,  Highbridge,  Weston-super-Mare. 

Wales. — Briton  Ferry,  Swansea,  Angle,  Milford,  Abersoch. 

England,  north-west  coast. — Fleetwood,  Morecambe,  Mary  port. 

Isle  of  Man. — Douglas,  Port  St.  Mary,  Peel. 

Scotland,  south-west  coast.~-Port  Patrick,  Stranraer. 

Ireland,  east  coast.  —  Cushendall,  Belfast,  Bangor,  Groom  sport, 
Donaghadee,  Strangford,  Ardglass,  Carlingford,  Green  ore,  Dundalk, 
Malahide,  Howth,  Kingstown  (2),  Bray. 

Ireland,  south  coast. — Dunmore,  Dungarvan,  Crosshaven,  Kinsale, 

Union  Hall,  Castletownsend,  Baltimore,  Schull,  Crookhaven. 

* 

Ireland,  west  coast. — Port  Magee,  Valencia,  Dingle,  Tralee,  Tarbert, 
Kilcredane,  Barna,  Elly  Bay,  Ballyglass,  Ballycastle  (Co.  Mayo), 
Donegal,  Tribane,  Killybegs,  Teelin,  Portnoo,  Burton  Port,  Bunbeg. 

Ireland,  north  coast. — Dunfanaghy,  Rathmullen,  Buncrana,  Green- 
castle,  Portrush,  Portstewart. 

Scotland,  west  coast. — Tarbert,  Campbeltown,  Carradale,  Portreo 
(Isle  of  Skye),  Plockton. 

Hebrides,  Stornoway,  Cromore,  Babyle,  Obb,  Ness. 

Summary  of  Stations  supplied  with  Instruments. 

England  and  Wales  -  -  -  -  -     67 

Scotland       -  -  -  -  -  -     54 

Ireland         -  -  -  -  -  -47 

168 
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Telegraphic  Weather  Intelligence. 

The  following  stations  are  supplied  with  telegraphic  information  of 
storms,  free  of  expense,  and  signal  " cones"  have  been  furnished  to 
most  of  them,  all  further  expenses  attendant  on  the  maintenance  and 
*epak-efthe  -apparatus  being  borne  locally.     The  stations  are  situated. 
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81  in  England  and  Wales,  38  in  Scotland,  15  in  Ireland,  3  in  the  Isle 
of  Man,  and  3  in  the  Channel  Islands. 


NORTH. 


Scotland. 
East  Coast. 

Dunrossness. 

Lerwick. 

Scalloway. 

Kirkwall. 

Holborn  Head. 

Wick. 

Inverness. 

Nairn. 

Burghead. 

Lossiemouth. 

Buckie. 

Portsoy. 

Banff. 

Fraserburgh. 

Peterhead. 

Aberdeen. 

Stonehaven. 

Montrose. 

Broughty  Ferry. 

St.  Andrews. 

Dundee. 

Bo'ness. 

Grangemouth. 

Anstruther. 

Pittenweem. 

Burntisland. 

Alloa. 

Granton. 

Newhaven. 

Leith. 

Fisherrow. 

Dunbar. 

Cockburnspath. 


Firth  of  Clyde. 

Glasgow. 

Greenock. 

Rothesay. 

Campbelton. 

Girvan. 

Ballantrae. 


WEST. 


SOUTH. 


England,  N.W.    ,     England,  S.W. 


Ramsey. 

Douglas. 

Castletown. 

Silloth. 

Maryport. 

Workington. 

Whitehaven. 

Barrow. 

Morecambe. 

Fleetwood. 

Blackpool. 

Lytham. 

South  port. 

Runcorn. 

Liverpool. 

England,  W. 

Connah's  Quay. 
Port  Penrhyn. 
Holyhead. 
Port  Dinorwic. 
Carnarvon. 
Aberystwith. 
Milford. 
Pembrey. 
Swansea. 
Llanelly. 
Briton  Ferry. 
Porthcawl. 
Penarth. 
Cardiff. 
Newport. 
Weston-super- 
Mare. 
Burnham. 


Ireland,  E. 

Belfast. 
Donaghadee. 
Howth. 
Kingstown. 

Ireland,  S.  and  W. 

New  Ross. 

Dunmore  East. 

Dungarvan. 

Youghal. 

Queenstown. 

Passage. 

Rinsale. 

Cork. 

Tralee. 

Limerick. 

Gal  way. 


Hrracombe. 

Barnstaple. 

Boscastle. 

Port  Isaac. 

Newquay. 

Hayle. 

Scilly. 

St.  Sennen. 

St.  Just. 

Penzance. 

Falmouth. 

Pendennis. 

Mevagissey. 

Plymouth. 

Teignmonth. 

Exmouth. 


England,  S. 

Guernsey. 
St.  Helier's 
(Jersey). 
Gorey  (Jersey). 
Weymouth. 
Poole. 
Cowes. 
Rvdc. 

Portsmouth. 
Littlehampton. 
Brighton. 
Newhaven. 
Hastings. 
Rye. 
Dover. 
Margate. 


EAST. 


England,  E. 

Eyemouth. 
Berwick-on- 

Tweed. 
Tynemouth. 
S.  Shields. 
Sunderland. 
Middlesborongh. 
Redcar. 
Whitby. 
Filey. 

Bridlington  Quay. 
Hull. 
Goole. 
Grimsby. 
Boston. 
Sutton  Bridge. 
Lynn. 

Sheringhanu 
Cromer. 


England,  S*E. 

Yarmouth. 

Southwold. 

Ipswich. 

Harwich. 

Chatham. 

Sheerness. 

Faversham. 
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Circular  No.  1  \1 . 

Telegraphic  Wkatiier  Intelligence. 

Board  of  Trade,  February  14th,  1874. 
The  Board  of  Trade  have  been  informed  by  the  Meteorological  Com- 
mittee that  they  are  now  prepared  to  re-introduce  the  use  of  Admiral 
FitzRoy's  signals  (cones  and  drum)  with  slightly  modified  significations, 
and  that  the  change  will  take  effect  on  and  after  15th  March  1874. 

The  signals  to  be  used  will  consist  of: — 

1.  Cone,  point  downwards  for   Southerly  gales ;  S.E.  round  by 

S.  to  N.W. 

2.  Cone,  point  upwards  for  Northerly  gales  ;    N.W.  round  by  N. 

to  S.E. 

3.  Drum,  with  cone,  to  indicate  the  probable  approach  of  a  very 

heavy  gale  from  the  direction  indicated  by  the  cone.* 

The  drum  will  not  be  used  without  the  cone. 

The  signals  are  to  be  kept  hoisted  during  the  daylight  only,  until 
48  hours  have  elapsed  from  the  time  die  telegram  was  despatched,  unless 
countermanded.  At  night,  lanterns  may  be  used  wherever  the  local 
authorities  deem  it  desirable  to  do  so,  as  pointed  out  in  the  explanatory 
pamphletf  sent  herewith,  copies  of  which  are  supplied  for  gratuitous 
distribution. 

It  will  be  seen  from  the  pamphlet  in  question  that  the  meaning  of  the 
signals  is  that  an  atmospherical  disturbance  exists  (which  will  be 
explained  in  the  telegram),  and  will  probably,  but  not  necessarily, 
cause  a  gale  at  the  place  warned,  from  the  direction  indicated  by  the 
signal. 

The  Meteorological  Office  will  supply  the  canvas  shapes  and  lanterns 
to  such  places  as  require  them,  on  loan,  but  in  all  cases  the  local  autho- 
rities must  undertake  the  charges  incidental  to  the  hoisting  of  the 
signal,  such  as  flagstaff  and  gear,  oil,  Ac,  and  also  to  the  keeping  of  the 
apparatus  in  repair,  painting,  &c,  as  directed  by  the  Circular  No.  278, 
dated  30th  November  1867. 

Thomas  Gray. 


APPENDIX  XII. 

BerORT  on  the  Comparison  op  the  Forecasts  with  the  Weather 
subsequently  experienced,  for  the  12  Months,  April  1884  to 
March  1885. 

The  letters  used  have  the  following  signification  :-~ 


C  =  partial  failure. 
d  =  total  failure. 


a  =  complete  success. 

I)  =  partial  (more  than  half)  success. 

The  checking  has  been  conducted  on  the  same  system  as  that  em- 
ployed in  previous  years,  i.  e.,  each  forecast  has  been  considered 
under  the  separate  headings  of  "  Wind  "  and  *•  Weather,"  but  the 
results  of  the  8  p.m.  Forecasts  only  are  here  published. 

The  first  column  gives  the  percentage  of  success  in  "  Wind,"  the 
second  in  "  Weather,"  and  the  third  the  average  of  the  two. 

The  Summary  for  the  whole  year  is  given  at  page  11. 

*  The  "  drum  "  is  not  in  use  at  present. 

t  The  "explanatory  pamphlet"  referred  to  is  a  circular  entitled  "  Telegraphic 
Weather  Intelligence  "  printed  in  large  type  on  four  pages,  ho  as  to  be  posted  up  on  a 
board. 
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Report  of  the  Meteorological  Council. 


April  1884. 

i 

Mat  1884. 

1 

JCRUM. 

Percentages. 

i 
i 

1 

Percentages. 

Percentages. 

Districts. 

i 

i    .  ... 

i 

• 

1 

• 

a+b. 

i  t 

1 

• 

a+b. 

i 

1 
1 

p 

a+b. 

$ 

1 

> 

< 

i* 

* 

> 

< 

S 

£ 

Scotland,  N. 

a 

40 

47 

44 

61 

68 

60 

53 

50 

52 

N 

b 

ao 

83 

81 

76 

10 

82 

24 

84 

37 

40 

38 

SO 

f> 

e 

20 

13 

17 

7 

10 

8 

3 

7 

5 

»» 

d 

10 

7 

8 

16 

0 

8 

7 

3 

5 

Scotland,  B. 

a 

57 

60 

69 

68 

65 

62 

63 

44 

64 

H 

b 

20 

80 

25 

81 

19 

20 

82 

84 

17 

30 

23 

77 

U 

o 

13 

10 

11 

3 

19 

11 

13 

IS 

13 

If 

d 

10 

0 

6 



10 

0 

5 

7 

13 

10 

England,  N.E. 

60 

50 

58 

71 

02 

62 

70 

00 

65 

n 

b 

SO 
IS 

28 
10 

29 
11 

82 

13 
6 

23 
19 

18 
12 

80 

27 
3 

20 
7 

24 
6 

89 

n 

d 

a 

7 
50 

7 
55 

7 
53 

— 

10 

6 

8 

0 

13 

6 

England,  E. 

62 

46 

49 

70 

00 

66 

M 

b 

57 

81 

34 

87 

32 

29 

30 

79 

23 

27 

29 

90 

M 

o 

10 

14 

12 

16 

13 

15 

7 

8 

5 

f* 

d 

8 

0 

1 

0 

13 

6 

0 

10 

5 

MIDLAND  COS. 

a 

47 

68 

58 

65 

45 

55 

83 

50 

67 

w 

H 

b 
o 

88 
18 

18 
14 

25 
14 

83 

19 
16 

29 

13 

24 
15 

79 

10 
7 

30 
0 

20 
3 

87 

M 

d 

7 

0 

3 

0 

13 

6 

0 

20 

10 

England,  8. 

a 

57 

62 

60 

61 

56 

58 

77 

50 

64 

M 

b 

87 
8 

24 

11 

30 

7 

90 

29 
10 

23 
9 

26 
10 

84 

80   , 
0 

ut 

25 

3 

89 

» 

d 

8 

3 

65 

3 
49 



0 

13 

6 

8 

13 

8 

SCOTLAND,  W. 

a 

48 

48 

55 

52 

53 

63 

58 

M 

b 

17 

88 

28 

77 

23 

29 

26 

78 

27 

10 

19 

f» 

o 

27 

4 

15 

16 

16 

16 

17 

10 

13 

77 

W 

d 

13 

3 

8 

—  - 

13 

0 

6 

3 

17 

10 

England,  N.W. 

a 

50 

59 

55 

49 

• 
58 

54 

60 

67 

59 

M 

b 

27 

28 

27 

82 

32 

23 

27 

81 

23 

20 

21 

It 

c 

10 

10 

10 

18 

6 

10 

17 

8 

10 

80 

»f 

d 

13 

3 

8 

6 

13 

9 

0 

20 

10 

England,  S.W. 

a 

88 

69 

46 

52 

55 

54 

70 

60 

65 

» 

b 

33 

15 

24 

70 

26 

16 

21 

76 

20 

18 

17 

M 

o 

17 

11 

14 

16 

10 

13 

7 

20 

13 

82 

n 

d 

17 

16 

16 

6 

19 

12 

3 

7 

5 

l&ELAND,  N. 

a 

27 

45 

86 

65 

65 

60 

47 

68 

60 

M 

b 

23 

38 

28 

04 

29 

23 

26 

86 

33 

23 

28 

ft 

o 

27 

11 

19 

6 

9 

8 

10 

7 

9 

78 

t* 

d 

23 

11 

W   . 

10 

3 

6 

10 

17 

13 

Ireland,  S. 

a 

48 

63 

53 

45 

55 

50 

47 

67 

57 

n 

b 

27 

80 

29 

82 

89 

32 

36 

86 

30 

13 

22 

»» 

c 

17 

7 

12 

6 

10 

8 

10 

3 

6 

79 

H 

d 

13 

0 

6 

10 

3 

6 

13 

17 

16 

Summary. 


British  Islbo 

a 

45 

57 

51 

57 

54 

M 

b 

29 

28 

29 

80 

25 

26 

M 

0 

15 

11 

13 

11 

12 

•» 

d 

11 

4 

7 

7 

8 

66 

25 

12 

7 


81 


63 

60 

24 

23 

9 

7 

4 

14 

60 
23 

8 
9 
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JULY1884. 

August  1884 

* 

Sbptbmbeb  1884. 

Percentages. 

i 

Percentages. 

Percentages. 

Districts. 

i 

1 

i 

• 

i 
a+b. 

i 

• 

a+b. 

.3 

& 

l 

* 

2 

a+b. 

* 

i* 

5 

* 

i* 

> 

S* 

1* 

< 

Scotlutp,  N. 

- 

65 

58 

62 

68 

42 

66 

45 

57 

51 

M 

b 

89 

29 

20 

91 

29 

26 

28 

88 

35 

28 

29 

80 

M 

e 

3 

7 

5 

0 

26 

13 

10 

13 

12 

f» 

4 

3 

6 

4 

3 

6 

4 

10 

7 

8 

SCOXLAXP,  E. 

a 

55 

55 

55 

61 

55 

58 

47 

60 

i 
M    1 

ft 

b 

36 

39 

38 

93 

32 

26 

29 

87 

38 

17 

25        „0 

e 

6 

8 

4 

7 

13 

10 

17 

17 

17 

n 

d 

3 

3 

3 

0 

6 

3 

3 

6 

4 

Bvolajtd,  N.E. 

■ 

a 

52 

52 

52 

65 

49 

57 

48 

63 

58 

* 

b 

88 
10 

32 
10 

81 
10 

83 

26 

9 

89 
6 

33 
7 

90 

83 
17 

27 
10 

80 
14 

83 

#» 

a 

9 

6 

7 

0 

6 

3 

7 

0 

8 

Bvemro,  B. 

* 

71 

52 

62 

67 

49 

58 

57 

57 

57 

*c 

SO 
3 

29 
16 

24 
10 

86 

33 
7 

85 
13 

84 
10 

87 

87 
6 

27 
6 

82 
6 

89 

» 

d 

6 

8 

4 

3 

3 

3 

0 

10 

6 

Midlavd  Cos. 

a 

74 

58 

66 

78 

52 

68 

80 

57 

44 

b 

13 

29 

21 

87 

24 

29 

26 

89 

58 

17 

86 

79 

^ 

0 

13 

7 

10 

8 

16 

10 

10 

16 

13 

« 

d 

0 

6 

3 



0 

3 

1 

7 

10 

8 

B*oi.urDt  S. 

a 

• 

61 

58 

60 

63 

58 

i 
61 

54 

70 

62 

ft 

b 

29 

36 

82 

92 

30 

29 

29 

90 

88 

10 

22 

84 

t* 

• 

10 

6 

8 

7 

10 

9 

13 

17 

16 

f» 

d 

0 

0 

0 

0 

3 

1 

0 

3 

1 

SCOTJUAKD,  W. 

a 

45 

61 

58 

42 

42 

42 

27 

54 

i 

i1  i 

b 

89  • 

26 

88 

86 

49 

29 

89 

81 

26 

23 

24        aK 

o 

10 

10 

10 

3 

10 

7 

87 

10 

24 

ff 

d 

6 

3 

4 

6 

19 

12 

10 

13 

!U 

BaeitAn>,  N.W, 

a 

55 

49 

62 

58 

45 

52 

40 

47 

44 

tp 

b 

32 

32 

32 

84 

32 

23 

27 

79 

28 

80 

26 

70 

0 

10   ! 

16 

13 

10 

19 

15 

27 

20 

24 

* 

d 

3 

1 

3 

3 

0 

13 

6 

10 

3 

6 

. 

EveLAJTD,  8.W. 

a 

52 

56 

54 

43 

30 

87 

42 

60 

61 

0 

b 

82 

32 

32 

86 

87 

38 

36 

72 

24 

23 

24 

75 

c 

13 

7 

10 

13 

20 

16 

24 

7 

15 

n 

d 

3 

6 

4 

7 

17 

12 

10 

10 

10 

IltBLAVD,  N. 

a 

42 

61   . 

52 

48 

87 

40 

27 

£ 

42 

b 

32 

26 

29 

81 

87 

83 

86 

75 

50 

20 

35 

77 

0 

16 

3 

9 

13 

IS 

13 

17 

20 

19 

tt 

* 

M 

10 

10 



7 

17 

12 

6 

8 

4 

TitVT.Avnr  8. 

a 

32 

49 

41 

33 

27 

80 

88 

63 

61 

b 

42 

15 

48 

84 

44 

40 

42 

72 

27 

17 

22 

73 

* 

16 

3 

10 

20 

17 

19 

21 

10 

15 

H 

d 

10 

3 

6 

3 

16 

9 

■ 

14 

10 

12 

Summary. 


Bbitish  Isles 


50 

82 

12 

6 


82 
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1 

OCTOBBB 1884.           { 

i 

NOVBXBBB  1884. 

Dbcbmbbb  1884 

»«*.    : 

PercontagGS. 

IWnUw. 

Districts. 

• 

c 

• 

1 

< 

a+b. 

i 

• 

•0 
C 

• 

1 

f 

< 

a+b. 

i 

i 

• 

-< 

a+b. 

Scotland,  N.      a 

b 

40 

40 

20 

0 

47 

40 

7 

6 

• 

44 

40 

13 

3 

84 

43 

40 

10 

7 

64 

88 

3 

0 

61 

86 
7 
3 

90 

86 

89 
16 
10 

61 
29 

l 

48 
84 

12 
6 

St 

Scotland,  E.       a 

b 

»                          d 

47 

40 

10 

3 

67 

23 

3 

7 

48 

39 

0 

IS 

61 

82 

0 

7 

65 

29 

0 

6 

67 

32 

6 

5 

60 

34 

3 

13 

89 

1 

47 

27 

26 

0 

60 

23 

17 

0 

64 
26 

21 
0 

79 

26 

42 
16 
16 

49 

82 

13 

6 

88 

87 

14 
11 

96 

England,  N.E.    a 

b 

d 

52 

28 

6 

13 

84 

67 

87 

3 

3 

50 

27 

20 

3 

64 

32 

11 

3 

86 

19 
56 

16 
10 

42 

19 
23 

16 

81 
87 
19 
13 

« 
68 

ENGLAND.  E.          a 

b 

66 
32 

68 

32 
2 

8 

65 

37 

2 

6 

90    '. 

i 

1 
i 

92 

30 

40 

SO 

0 

47 

27 

26 

0 

40 
44 

IS 
3 

43 
87 

17 
3 

87 
88 

23 
2 

75 

86 

82 

16 

6 

85 
28 
26 
16 

36 
82 

21 
11 

68 

Midland  Cob.     a 

b 

d 

46 

46 

S 

7 

44 

63 
3 

0 

46 

40 

14 

0 

86 

82 
89 

26 
8 

49 

86 

18 

3 

41 

57 

19 

3 

78 

England,  B.        a 

n                        b 

d 

42 

48 

3 

6 

61 

29 

3 

7 

62 

89 

8 

6 

91 

60 

40 

8 

7 

46 
42 

8 
6 

87 

39 
42 

16 
3 

48 
26 
16 
10 

44 

34 

16 
6 

78 

SCOTLAND,  W.        a 

b 

d 

23 
87 
23 

17 

i 

44 

23 
13 
20 

84 
30 
18 
18 

64 

24 

S3 

40 

3 

60 

20 

30 

0 

37 

27 

85 

1 

64 

26 
29 
26 
19 

42 
86 

8 
19 

31 
33 
14 
19 

67 

England,  N.W.  a 

b 

M                                   d 

49 

20 

16 

6 

62 

29 

16 

3 

51 

29 

10 

4 

80 

i 

47 
17 
26 
10 

64 
83 

7 
6 

51 
25 
16 

8 

76 

82 
39 
16 
13 

45 

42 

10 

8 

39 
40 
12 

8 

79 

England,  8.W.   a 

b 
it               ° 

65 

23 

16 

6 

61 

20 

6 

13 

49 

42 

6 

8 

48 

39 

7 

6 

52 
33 
11 

4 

56 

29 

7 

9 

85 

1 

84    ! 

1 

40 
87 
13 
10 

64 
88 

7 
6 

47 
85 
10 

8 

82 

48 

39 

3 

10 

61 

20 

6 

13 

65 

29 

5 

11 

84 

IBBLAND,  N.            A 

n              b 

f>              ° 
d 

30 

47 
13 
10 

64 

20 

13 

8 

47 
84 
18 

6 

81 

39 

48 

18 

0 

61 
3 

60 
87 
12 

1 

87 

IRBLAND,  B.             a 
i*                      b 

d 

40 

32 

3 

16 

42 

42 

6 

10 

46 
87 

4 
18 

i 
1 

i 

83 

S3 

40 
10 
17 

57 

27 

16 

0 

45 
34 
13 

8 

79 

39 
82 

19 
10 

55 

29 

6 

10 

47 
81 
12 
10 

78 

Bbitish  Isles 

n 
t* 
t? 


Summary. 


a 

47 

53 

50 

40 

64 

47 

84 

50 

42 

b 

34 

SS 

31 

84 

35 

81 

33 

80 

40 

29 

85 

o 

10 

0 

8 

19 

12 

16 

17 

12 

14 

d 

9 

8 

8 

(i 

i 

3 

4 

9 

9 

9 

77 
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Summary. 


January  1885. 

FiBBUABY  1885. 

Maech  1885. 

Districts. 

Percentages. 

Percentages. 

Percentages. 

• 

$ 

• 

> 
< 

a+b. 

• 

c 

• 

u 

i 

i 

t 

43 

38 

16 

3 

57 

20 

18 

5 

a+b. 

• 

•a 
c 

1 

i 

> 

< 

a+b. 

Scotland,  N.        a 

b 

d 

39 

32 

16 

.    13 

55 

36 

8 

6 

47 
84 
10 

9 

81 

82 
89 
22 

7 

54 

36 

10 

0 

81 

52 
29 

16 
3 

61 

29 

10 

0 

57 

29 

13 

1 

60 

29 

10 

1 

60 

24 

13 

3 

86 

Scotland,  E.         a 

b 
o 

m                          d' 

32 
39 
16 
13 

45 

36 
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APPENDIX  XIII. 

Atlantic  Weather  Report. 


(Gales  experienced  to  the  westward  of  Longitude  45°  W.,  and  Ice 
and  Derelict  Ships  seen  during  the  whole  voyage.) 


Ship's  Name, 


Captain 


Date*  of 

Lowest 

Barometer. 


Month 
Mid 
Day. 


Hour. 


Latitude 

N. 


Longitude 
W. 


Gales. 


Change  of 

Wind  about 

Time  of 

Lowest 

Barometer. 


Greatest  Force 

and  its 

Direction  t 


P. 


D. 


Lowest 

Bar. 

Beading 

recorded. 


Ice. 


Derelict 

Ships. 


•  "  Ship's  time,"  not  "  Greenwich  time."    0  hours  =  midnight,  when  day  begins ;  28  =  11 
o'clock  on  following  night,  or  1  hour  before  midnight, 
f  Wind  direction  should  be  true,  not  magnetic ;  force  is  to  be  by  Beaufort's  scale,  0  to  18. 


N.B.—  When  done  with  in  the  United  States,  will  the  Signal  Office 
please  send  this  form  by  post  to  the  Secretary y  Meteorological 
116,  Victoria  Street,  Tendon,  England. 
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APPENDIX  XIV. 

List  of  Stations  from  which  Daily  Synchronous  Observations 
(at  Oh.  8m.  p.m.  G.M.  T.)  have  been  received  in  1884. 


Station*. 


Observers. 


Remarks. 


Bolton    - 

Bradford 

Chatham,  School  of  Mili- 
tary Engineering. 
Falmouth  Observatory    - 
Greenwich  Observatory  - 

Guernsey 
Kew  Observatory 
Leicester  (Museum) 
Liverpool       Observatory 

(Bidston). 
Oxford,  Radclifle  Obs.    - 
Plymouth 

Silloth     - 

Stonyhurst  Observatory  - 


Aberdeen  Observatory    - 
Glasgow  Observatory 
Orkneys  (Sand  wick 

Manse). 


Armagh  Observatory 
Galway,  Queen's  College 
Valencia  Observatory 


England  and  Waxes. 

Rev.  T.  Mackereth, 
F.R.A.S. 

J.  McLandsborough, 
F.R.A.S.,  F.R.  Met.  Soc. 

G.  A.  Pickles,  L.-Corp., 
R.E. 

The  Staff. 

The  Staff,  for  the  Astrono- 
mer Royal. 

A.Co11enette,F.R.  Met.  Soc. 

The  Staff. 

J.  C.  Smith. 

J.  Hartnup,  Jun. 


The  Staff. 

J.      Merrifield,      LL.D., 

F.R.A.S. 
Rev.   F.   Redford,  M.A., 

F.R.S«E. 
The  Staff. 

Scotland. 

The  Staff. 
The  Staff. 
Rev.  C.  Clouston,  LL.D. 

Ireland. 

Dr.  J.  L.  E.  Dreyer. 
M.  J.  O'Donoghue. 
The  Staff. 


British  Colonies,  Possessions,  &c. 


Barbados,  W.  I.  - 

Gibraltar 

Malta      - 

Nassau  (Bahamas) 

Natal      - 

Scutari,  British  Cemetery 

Sierra  Leone 


Surgeon-Maj.  in  charge. 
Surgeon  Gen.  in  charge. 
A.  King. 

C.  L.  Dunscombe. 
Surgeon-Maj.  in  charge. 
Serg.  W.  H.  Lyne,  R.E. 
Surgeon-Maj.  in  charge. 

—  -       -  -  i 

Summary. 


England  and  Wales 
Scotland  - 
Ireland    • 

British  Colonies  and  Pos- 
sessions 

Total 


13 
8 
8 


26 
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APPENDIX  XV, 

Methods  itollowkd  in  pealing  with  Meteorological   Returns 
from  Land  Stations  in  tiie  Unitkd.Kingdom. 

These  stations  are  of  five  classes,  as  statetl  on  page  18. 


Returns  from 
observatories. 


Examination  of 
returns. 


Results  of 
examination  and 
report  to 
Council. 


Chart  plates. 


General  super- 
vision of 
observatory 
work. 


Harmonic 
analyser. , 


I. — Observatories  continuously  observing  all  the  Meteorological  Elements. 

Hourly  measurements  of  the  curves  obtained  from  the  self-recording 
instruments  at  the  observatories  of  the  Office  are  made  by  the 
observers  at  each  station,  on  printed  forms  supplied  for  the  purpose, 
which,  together  with  the  curves,  are  forwarded  to  the  Office  weekly. 
They  comprise  measurements  of  the  barograms,  of  the  dry  and  wet-bulb 
thermograms,  of  the  anemograms,  and  of  Beckley's  rain-gauge  curves. 

The  measurements  are  subjected  to  a  careful  examination  in  order  to 
ensure  as  far  as  possible  their  accuracy,  and  the  regulations  which  have 
been  adopted  to  secure  this  end  will  be  found  fully  detailed  in  the 
Report  of  the  Office  for  1868.  They  comprise  rules  for  the  guidance  of 
observers,  as  well  as  of  the  assistants  charged  with  the  examination  of 
the  work  at  the  Office.  Attention  need  be  called  here  to  only  two  of 
these  rul&s,  viz. :  (a)  the  use  of  subsidiary  sheets  on  which  are  entered 
the  results  of  a  second  set  of  measurements  of  the  curves,  made  after, 
and  quite  independently  of,  the  first  set  and  with  a  different  scale  the 
two  sets  of  measures  being  afterwards  compared  together,  and  any 
differences  found  inquired  into  and  set  right  ;  and  {b)  the  re-measure- 
ments of  the  curve  made  by  the  assistants  at  the  Meteorological  Office, 
and  which  always  amount  to  40,  and  in  doubtful  cases  to  many  more,  per 
month  for  each  element.  The  attention  of  the  observers  is  always 
drawn  to  such  errors  as  may  be  detected,  and  to  any  failures  in  the 
continuity  of  the  curves  arising  from  failure  of  the  light,  stoppage  of  the 
clock,  defective  photography,  faulty  action  of  the  wet-bulb  thermometer, 
Ac. ;  a  report  containing  the  results  of  the  examination  of  each 
Observatory  being  also  submitted  to  the  Council  each  month  and 
printed  in  their  minutes.  The  curves  and  tabulations  are  eventually 
bound  and  stored  in  the  Office. 

In  the  more  recent  numbers  of  the  Quarterly  Weather  Report  (for 
1876)  plates  of  charts  are  issued  showing  the  conditions  of  baro- 
metrical pressure  and  wind  for  Western  Europe  for  8  a.m.  and  6  p.m. 
each  day,  each  plate  containing  36  charts. 

In  connexion  with  this  work  should  be  mentioned  the  general  watch 
which  has  to  be  kept  over  the  working  of  the  observatories  and  of  the 
instruments,  not  only  to  secure  uniformity  amongst  them  and  observance 
of  rules,  but  also  to  guard  against  small  changes  which  are  liable  to 
occur  at  certain  times,  especially  with  the  thermographs,  and  which  may 
affect  the  scale-values  of  the  instrument  or  the  datum  lines  used  for  the 
tabulation  of  the  curves.  About  twice  a  year  this  work  calls  for  special 
examination,  entailing  some  considerable  time  and  occasionally  the 
engraving  of  new  scales  for  measuring  the  curves. 

The  photographic  curves  are  also  used  in  the  harmonic  analyser ;  they 
require  little  or  no  preparation  for  this  purpose  beyond  that  necessary 
for  their  reduction  for  the  Quarterly  Weather  Report, 
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Method   of   dealing  with  the    Numerical   Results   from   the 

Self-recording  Observatories. 

In  dealing  with  the  tabulations  the  first  step  is  to  go  over  the  sheets  interpolations. 
and  fill  up  by  interpolation,  wherever  possible,  any  gaps  or  breaks  in  the 
continuity  of  the  record. 

The  record  having  been  made  as  complete  as  possible,  the  daily,  five*  Means. 
daily,  and  monthly  means  of  the  barometer  and  of  the  dry-bulb  and  wet- 
bulb  thermometers  are  obtained  by  addition. 

The  hourly  vapour  tension  is  then  computed  by  an  expansion  of  Vapour  tension. 
Glaisher's    Hygrometrical    Tables,  prepared    in    the  Office,  and    the 
work  independently  checked. 

A  copy  is  next  prepared  of  the  above-mentioned  hourly  measurements  Hourly  Readings. 
pf  the  barometer,  dry-bulb  and  wet-bulb  thermometers,  wind  and  rain 
curves,  and  of  the  computed  values  of  vapour  tension.  To  these  are 
added  the  daily  means  of  the  three  first-mentioned  elements,  the 
extremes  and  daily  range  of  pressure  and  temperature,  and  the  daily 
totals  of  rainfall,  and  the  whole  series  is  printed  and  published  under 
the  title  of  "  Hourly  Readings  from  the  Self-recording  Instruments 
"  at  the  Seven  Observatories  under  the  Meteorological  Council." 

To  ensure  accuracy  the  sheets  are  read  over  in  proof  with  the 
originals.  The  interpolated  readings  are  printed  in  italic  type,  but 
no  distinguishing  mark  is  affixed  to  means  which  are  partly  based 
on  them.  When  the  gap  in  the  record  is  too  long  to  be  dealt  with  by 
an  interpolation  of  the  missing  hourly  readings,  the  mean  for  the  day 
is  obtained  by  an  interpolation  from  the  adjacent  daily  means,  and  the 
result  thus  obtained  is  printed  as  an  approximation. 

The  five-daily,  monthly,  and  annual  means,  together  with  the  absolute  Tubies  for  the 
extremes  of  pressure  and  temperature  for  each  month,  have  hitherto  been  ^eafoe/Report. 
published  as  an  appendix  to   the  Quarterly  Weather  Report,  but  in 
future,  beginning  with  the  volume  for  1881,  these  values  will  be  printed 
at  the  end  of  the  "  Hourly  Readings."     As  before  the  tables  will  be 
repeated  in  French  measures. 

The  gale  tables  printed  in  the  text  of  the  Quarterly  Weather  Report,  «alo  tables. 
which  show  the  extent,  duration,  and  degree  of  severity  of  all  the 
stronger  gales,  are  prepared  from  the  tabulations  of  the  anemograms 
received    from  the    self-recording  observatories,  together   with  those 
received  from  the  six  extra  anemograph ic  stations, 

II. — Anemographic  Stations  at  w/iicfi  the  Wind  is  recorded 

continuously. 

The  anemograms  received  from  the  six  stations  enumerated  on  page  95 
are  regularly  examined  and  tabulated  in  the  Office,  and  the  sheets  bound 
up  in  volumes.  Besides  special  inquiries  on  legal  and  other  points  that 
from  time  to  time  arise,  and  in  which  these  documents  are  of  the  highest 
importance,  the  tabulations  are  always  employed  in  the  preparation  of 
tne  chronicle  and  gale  tables  for  the  Quarterly  Weather  Report.  They 
arc  also  regularly  used  in  the  checking  of  the  storm  warnings  issued  by 
the  Office, 

III. — Method  followed  with  regard  to  the  Returns  from  Land 

Stations  of  the  Second  Order. 

Ever  since  the  year  1866  returns  of  more  or  less  completeness  have  Origin  and 
been  received  from  land  stations  in  the  United  Kingdom.  In  that  year  gJ2Sm!*°f 
there  was  only  one  station,  but  by  1871  the  number  had  increased  to 
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Publication  on 
Form  A. 


Additions  to  the 
lint  for  publi- 
cation. 


Examination  of 
the  returns. 


Doubtful 
readings. 


15,  and  five  years  later  to  49,  including  14  stations  belonging  to  the 
Royal  Meteorological  Society,  copies  of  the  returns  from  which  were 
sent  to  the  Office  under  a  special  arrangement  with  the  Society. 

At  the  end  of  the  present  year  the  total  number  of  stations  is  68, 
including  16  belonging  to  the  Royal  Meteorological  Society  and  5 
belonging  to  the  Scottish  Meteorological  Society. 

This  number  is  exclusive  of  the  self-recording  observatories,  and  of 
the  anemograph  ic  stations,  but  it  includes  several  from  which  only  very 
scanty  information  is  received. 

The  stations  are  distributed  as  follows  :  38  in  England,  4  in  Wales, 
10  in  Scotland,  and  16  in  Ireland. 

The  returns  are  received  at  the  Office  monthly,  and  are  duly  entered 
and  stored 

The  publication  of  the  returns  is  carried  out  in  the  following  way: 
For  a  certain  number  of  stations  the  observations  of  pressure,  tempera- 
ture, wind,  cloud  amount,  and  weather  at  9  a.m.  and  9  p.m.  each  day, 
together  with  the  computed  vapour  tension  and  relative  humidity  at 
those  hours,  and  the  daily  maxima  and  minima  of  temperature,  and  daily 
rainfall,  are  published  in  eztenso  on  the  Form,  A.,  proposed  by  the  Per- 
manent Committee  of  the  First  International  Meteorological  Congress  at 
Vienna  in  1874,  and  adopted  for  international  use  by  the  Second  Inter- 
national Meteorological  Congress  at  Rome  in  1879. 

The  Permanent  Committee  assigned  an  inferior  limit  to  the  number  of 
stations  from  which  returns  should  be  published  in  extento,  varying  from 
two  for  Belgium  to  100  for  Russia  in  Asia,  the  number  in  the  case  of 
the  United  Kingdom  being  15.  In  1875,  when  the  systematic  publication 
of  returns  from  Stations  of  the  Second  Order  began,  only  nine  British 
stations  were  available,  but  this  number  has  steadily  grown,  until  for  1880 
returns  from  33  stations  were  published  on  the  A*  Form.  Though  this 
list  could  be  extended  if  desired,  it  has  been  thought  better  to  curtail  it 
somewhat  on  account  of  the  size  of  the  publication.  The  volume  for 
1881,  now  passing  through  the  press,  will  therefore  contain  returns,  in 
extenso9  from  only  30  stations. 

Care  is  taken  in  adding  to  the  list  for  publication  to  see,  first,  that  the 
station  is  satisfactory  as  regards  its  instruments,  their  exposure,  Ac ; 
secondly,  that  the  returns  bear  internal  evidence  of  accuracy  and  care  in 
their  preparation;  and  thirdly,  that  the  district  represented  by  the 
station  is  one  for  which  information  is  needed. 

All  the  returns  selected  for  publication  on  Form  A.  are  carefully 
examined  and  compared  before  being  copied  for  the  printer.  The 
reduction  of  all  the  barometer  readings  to  32°  Faht.  at  mean  sea  level,  is 
checked,  and  the  corrected  readings  are  then  compared  with  the  isobars 
on  the  Daily  Weather  Charts  and  readings  at  neighbouring  stations 
for  the  day,  allowance  being  made  for  any  difference  in  time  and  the 
corresponding  change  in  barometric  pressure. 

The  correction  of  the  readings  of  the  dry-bulb  and  damp-bulb  thermo- 
meters is  checked,  and  the  maxima  and  minima  temperatures  are  compared 
with  the  dry-bulb  thermometer  readings  over  the  same  periods  to  ensure 
that  they  are  the  extreme  temperatures  registered. 

The  computed  values  of  the  vapour  tension  and  the  relative 
humidity  are  examined  from  the  tables.  The  cloud  amount  is  com- 
pared with  the  weather  at  the  time  of  observation,  and  finally,  the  sums 
and  means  are  all  re-calculated. 

If  any  readings  are  doubtful,  reference  is  made  through  the  observer 
to  the  original  observation  book.  If  no  fresh  light  is  thrown  on  the 
question  by  this  means,  and  if  on  reconsideration  the  reading  still 
appears  to  be  wrong,  it  is  rejected,  and  the  probable  reading  is  inserted 
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in  its  place,  but  printed  in  different  type  as  an  interpolation.  These 
probable  readings  are  used  in  obtaining  the  monthly  means.  Similarly, 
if  from  any  cause  a  set  of  readings  has  been  omitted,  the  gap  is  filled  by 
an  interpolation,  and  the  probable  values  are  printed  in  different  type. 

Apparent  errors,  or  discrepancies,  in  the  working  on  the  sheet  are  also 
referred  to  the  observer  before  alteration. 

The  observations  are  taken  at  9  a.m.  and  9  p.m.  local  time  each  day.  Unpunctual 
It  sometimes  happens,  however,  that  strict  punctuality  cannot  be  observed.  ob8ervafcion*' 
In  such  cases,  if  the  difference  in  time  does  not  exceed  30  minutes,  the 
observations  are,  in  most  cases,  printed  without  alteration.  When  the 
difference  exceeds  15  minutes,  a  note  is  inserted  in  the  remarks  showing 
the  exact  time  of  observation.  If  the  difference  in  time  is  more  than 
balf-an-hour,  the  readings  are  usually  rejected  and  an  interpolation  made. 

Besides  this  publication  in  full,  the  monthly  means  of  the  various 
elements,  together  with  summaries  of  the  wind  direction  and  of  the 
weather,  are  published  on  the  Form,  B.,  also  devised  by  the  Permanent 
Committee  of  the  Vienna  Congress,  and  adopted  by  the  Roman  Congress. 

Returns  from  six  stations  were  published  in  this  manner  for  the  year 
1873,  and  from  nine  stations  for  the  year  1874.  In  1875  the  list  in- 
cluded the  names  of  26  stations.  This  number  has  grown  to  45  for  the 
year  1881,  and  might  be  even  further  increased. 

All  the  stations,  returns  from  which"  are  published  in  extenso  on  Form 
A.,  are  included  in  the  Form  B.  list.  But  this  list  also  includes  others, 
either  not  quite  so  good,  not  so  representative,  or  not  so  long  established. 
The  method  of  preparation  is  in  the  main  the  same  as  in  the  case  of  the 
Form  A.  But  the  summaries  of  wind  and  weather  are  specially  pre- 
pared for  this  publication.  For  wind,  the  summary  shows  the  number 
of  observations  at  9  a.m.  and  9  p.m.  under  each  of  the  bi-quadrantal 
points  N.,  N.E.,  E.,  Ac.,  the  observations  under  intermediate  points  being 
thrown  alternately  forward  and  backward.  For  weather,  the  summary 
gives  the  number  of  days  of  rain,  snow,  hail,  thunderstorm,  clear  sky, 
overcast,  and  gale.  The  days  of  clear  sky  and  overcast  are  those  when 
the  mean  of  the  cloud  amounts  at  9  a.m.  and  9  p.m.  are  less  than  2,  and 
more  than  8  respectively.  The  days  of  gale  are  those  when  force  7  or 
upwards,  by  Beaufort  scale,  is  recorded. 

When  an  application  for  the  adoption  of  a  new  station  is  received,  a  New  stations. 
schedule  is  forwarded  to  the  observer  containing  a  series  of  questions  as 
to  the  outfit  of  the  station,  the  exposure  of  the  instruments,  and  the 
influence  likely  to  be  exerted  on  their  indications  by  surrounding  objects, 
such  as  houses  and  trees.  Only  mercurial  barometers  are  accepted,  and 
only  such  as  have  been  duly  verified.  All  thermometers  must  have  been 
tested  at  Kew.  A  plan  of  the  station,  showing  the  positions  of  the 
instruments  with  regard  to  neighbouring  objects  is  also  required. 

On  the  return  of  this  schedule  the  answers  are  considered,  and, 
where  necessary,  alterations  are  advised. 

If,  however,  the  existing  arrangements  are  satisfactory,  tables  for 
reducing  the  barometer  readings  to  32°  Fahrenheit  at  mean  sea  level  are 
prepared  and  duplicates  sent  to  the  observer,  together  with  a  set  of 
Hygrometrical  Tables,  and  a  copy  of  "  Instructions  in  the  Use  of 
Meteorological  Instruments." 

The  first  returns  are  compared  and  examined  with  special  care,  and  a 
report  of  the  result  of  the  examination  is  forwarded  to  the  observer, 
with  instructions  how  best  to  complete  and  perfect  the  returns. 

The  daily  records'  of  sunshine  which  are   now  received  from   29  Sunshine 
Stations  in  the  British  Islands  are  examined  generally  to  guard  against  ™c° 
accidental  changes  in  the  adjustment  of  the  instrument.     After  their 
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receipt  has  been  acknowledged,  the  cards  are  duly  stamped  and  dated  and 
then  stored  in  the  Office. 

A  tabulation  of  these  curves  is  published  as  part  of  the  Weekly 
Weather  Report,  mentioned  in  Appendix  VIII.,  and  for  those  stations 
which  are  also  Stations  of  the  Second  Order  the  monthly  totals  of 
bright  sunshine  in  hours,  together  with  the  percentage  of  its  possible 
duration,  is  published  as  Part  IV.  of  "  Returns  from  Stations  of  the 
Second  Order." 
inspection.  The  Stations  of  the  Second  Order  are  regularly  inspected,  the  atten- 

tion of  the  inspector  being  directed  by  the  Office  to  any  special  point 
which  may  require  elucidation. 

IV. — Telegraphic  Reporting  Stations. 

Full  particulars  relatiug  to  these  stations,  the  information  received 
from  them,  and  the  method  of  dealing  with  that  information,  will  be 
found  in  Appendix  VIII.  A  paragraph  in  that  Appendix  (p.  71) 
explains  the  use  that  is  made  of  the  monthly  schedules  sent  in  by  the 
observers. 

V. — Extra  Stations. 

No  returns  from  Stations  of  .the  Fifth  Class  are  published  by  the 
Office,  but  some  of  them  are  regularly  used  in  the  checking  of  the  storm- 
warnings,  and  all  are  available  for  any  special  investigation  that  may  be 
taken  up. 

The  rainfall  values  at  these  stations  are,  however,  copied  and  supplied 
to  Mr.  Symons,  F.R.S.,  for  publication  in  "  British  Rainfall." 
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APPENDIX  XVII. 

Accessions  to  thk  Library  during  the  Year  ending 

31st  March  1885. 

A— AGRICULTURE  AND  BOTANY. 

Becquerel,  [A.  C] — Memoire  sur  lee  fordts  et  leur  influence  climatenque. 
Lu  lo  22  mai  1865.     148  pp.  4<>.     [Mem.  Acad.  Sc.9  Paris,  xxxv.,  1866,  p.  371.] 

Commissioner  of  Agriculture,  Washington.  —  Report    ...    for  the 

year  1883.    496  pp.,  with  plates,  8°.    Washington,  1888. 

II  Stellwaag,  A — Untenuchungen  fiber  die  Temperaturerhdhung  venchiedener 
Bodenconstituenten  nnd  Bodenarten  bei  Condensation  yon  flussigem  and  dampf- 
formigem  Wasser,  sowie  von  Gasen.  19  pp.  8°.  JForschungen  auf  dem  Geb. 
Agrik.-phys.,  Heidelberg.  Bd.  v.,  Heft  3/4,  p.  210.) 

Ufficio  centrale   di   Keteorologia,  Roma.— Bivista  Meteorico-Agraria. 

Anno  V.,  1884,  Nos.  1-36.     la.  8°.     (Roma,  1884-85.) 

II  Wollny,  E.— Beitrage  zor  Frage  des  Einflusses  des  Klimas  nnd  der  Witterung 
anf  den  Koblensauregehalt  der  Bodenluft.  18  pp.  8°.  JForschungen  auf  dem  Geb. 
Agrik.-phys.,  Heidelberg.  Bd.  v.,  Heft.  3/4,  p.  299.) 

||  ■. — Bericht  fiber  die  Verhandlungen  und  Ergebnisse  der  internationalen 

Conferenz  fur  land-  and  fontwirthcchaftliche  Meteorologie,  abgehalten  in  Wien 
in  den  Tagen  vom  6 — 9  September  1880.  Ana  den  Sitzungsprotokollen 
zusammengestellt  und  mit  Bemerkungen  versehen.  31  pp.  8*.  JForschungen  auf 
dem  Geb.  Agrik.-phys.,  Heidelberg.    Bd.  iv.,  Heft  8/4.) 

* ■ — . — Der  Einfluss  der  Pflanzendecke  und  Beschattuug  anf  die  physikalischen 

Eigenschaften  and  die  Fruchtbarkeit  des  Bodens.  vi.  +  197  pp.,  10  plates,  la.  8°. 
Berlin,  1877. 

>. — Die  Hochwasserschaden  and  deren  Verhiitung  in  Rficksicht  auf  die 


Bodenkultur.  37  pp.  8°.  JForschungen  auf  dem  Geb.  Agrik.-phys.,  Heidelberg. 
Bd.  vi.,  Heft  3/4.) 

|| .  —  Ueber  die  Tbatigkeit  niederer  Organismen  in   Boden.     Vortrag, 

gehalten  am  30  Juni  1883  auf  der  hygienischen  Austellung  in  Berlin  von  Dr.  E. 
Wollny.  26  pp.  8°.  Braunschweig,  1883.  JDeutsch.  Vierteljahrsschr.fur  dffent- 
liche  Uesundheitspflege.) 

||  . — Untenuchungen  fiber  den  Einfluss  der  Exposition  auf  dieErwarmung 

des  Bodens.  32  pp.  8°.  (JForschungen  auf  dem  Geb.  Agrik.-phys.,  Heidelberg. 
Bd.  i.,  Heft  4.) 

|| -. — Untenuchungen    fiber  den  Einfluss  des  Wassers  auf  die   Boden- 

temperatur.  44  pp.,  2  plates,  8°.  JForschungen  auf  dem  Geb.  Agrik.-phys., 
Heidelberg.  Bd.  iv.,  Heft  8/4.) 

||  . — Untenuchungen  fiber  den  Einfluss  der  Exposition  des  Bodens  auf 

desren  Feuchtigkeitsverh&ltnissc.  12  pp.  8°.  JForschungen  auf  dem  Geb.  Agrik.- 
phys.,  Heidelberg,  Bd.  vi.,  Heft  5.) 

||  . — Untenuchungen  fiber  den  Einfluss  der  Pflanzendecke  und  der  Be- 

flchattuDg  auf  die  physikalischen  Eigenschaften  des  Bodens.  Ente  Mittheilung. 
60  pp.,  2  plates,  8°.  JForschungen  auf  dem  Geb.  Agrik.-phys.,  Heidelberg.  Bd.  vi., 
Heft  8/4.) 

|| . — Untenuchungen  fiber  den  Einfluss  des  Bodens  und  der  landwirth- 

schaftlichen  Kulturen  auf  die  Temperatur-  und  Feuchtigkeitsverhaltnissc  der 
atmospharischen  Luffc.  Erste  Mittheilung.  2.1  pp.  8°.  JForschungen  auf  dem  Geb. 
Agrik.-phys.,  Heidelberg.  Bd.  vii.,  Heft.  1/3,  p.  209.) 

||  . — Untenuchungen  uber  die  Wasserverbrauchsmengen  der  landwinh- 

schaJtlicben  Kulturpflanxen  in  Rficksicht  auf  die  agrarmeteoroloffischeniVerhalrnisse. 
28  pp.  8°.  JForschungen  auf  dem  Geb.  Agrik.-phys.,  Heidelberg,  Bd.  iv.,  Heft. 
1/2.) 


Note.— Books  marked  •  have  been  acquired  by  purchase ;  the  othen  are  donations  from 
institutions,  societies,  or  authors.  Those  marked  0  are  excerpt  papers,  extra  copies  of  which 
have  been  separately  printed. 

In  some  cases  additional  publications  have  been  received  besides  those  specified,  but  only 
completed  volumes  or  yean  are  given  here. 
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B— ASTRONOMY. 

Billottd,  L. — Teoria  degH  stromenti  ottici  con  applicazioni  ai  telescopi  ed  alia 
fotografia  celeste.  (Pnbbl.  R.  Osserv.  di  Brcra  in  Milano,  N.  xxv.)  xx.  +  237  pp., 
7  plates,  sm.  f°.    Milano,  1883. 

Copeland,  R. — An  account  of  some  recent  astronomical  experiments  at  high  eleva- 
tions in  the  Andes.    89  pp.  4°.    Dublin,  1884.     (Copernicus,  vol.  3,  1883,  p.  193.) 


(D[reyer],  J.  L.  E.) — Observatory.    8  pp.  4°.     (Encychp.  Brit.,  9th  erf.) 

K.  K.  SteiHWjLTte  zn  Pr ag. — Astronomische,  magnetische  and  meteorologische 
Beobachtnngen  an  der  k.  k.  Sternwarte  an  Prag  im  Jahre  1883.  Auf  dffentliche 
Kosten  heraasgegeben  von  L.  Weinek.  44  Jahrg.  xix.  +  56  pp.,  1  plate,  la.  4°. 
Prag,  sa. 

Oppolzer,  T.  TOIL — t)ber  den  Zusammenhang  der  Refraction  mit  der  Tempera- 
turvertheilung  in  der  Atmospbare.  Yortrag  gehalten  in  der  Festsitzung,  welche  die 
meteorologische  and  die  geographische  Gesellschaft  zu  Ehren  der  in  Wicn  versam- 
melten  Polarcommission  am  21  April  1884  veranstaltet  haben.  14  pp.,  la.  8°. 
Wien,  1884.   (Beilage  zum  Maiheft  1884  der  Zeitschr.  Oesterr.  Gesellsck.  Meteor.) 

Royal  Astronomical  Society,  London.  —  Memoirs.   Vol.  xlviii.,  Part  I., 

1884.     1  vol.  with  plates,  4°.    London,  1884. 

. . — Monthly  Notices    .     .    .    containing  papers,  abstracts  of  papers,  and 

reports  of  the  proceedings  of  the  Society,  from  November  1883  to  November  1884. 
Vol.  xliv.,  with  plates,  8°.    London,  1884. 

Royal  Observatory.  Greenwich. — Report  of  the  Astronomer  Royal  to  the 
Board  of  Visitors  of  the  Royal  Observatory,  Greenwich,  read  at  the  annual  visitation 
of  the  Royal  Observatory,  1884,  June  7.  (By  W.  H.  M.  Christie.)  15  pp.  la.  4°. 
[London,  1884.] 

C— ATMOSPHERIC  PRESSURE. 

II  [Blanford,  H.  P.] — [On  the  autographic  trace  of  the  Calcutta  barograph  on 
the  days  of  26th — 80th  August,  1883,  showing  the  effects  of  the  eruption  of  Erakatoa.] 
3  pp.,  1  plate,  8°.     (Proc.  Asiat.  Soc.  Bengal,  1884.    Mch.)  . 

II  Denza,  F. — Confronti  di  barometri.  16  pp.,  la.  8°.  (Suppl.  Meteor.  Ital., 
1869.) 

-^— . — Studi  sul  barometri  normali  dell'  Osservatorio  centrale  di  Moncalicri 
eon  alcuni  cenni  sui  termometri  normali  dell'  Osservatorio  medesimo.  60  pp , 
sm.  8°.    Torino,  1881. 

■ — . — Studi  sui  barometri  normali  dell'  Osservatorio  centrale  di  Moncalieri. 
Nota  seconda.    28  pp.,  sm.  8°.    Torino,  1883. 

||  Patll,  H.  M.— Barometric  waves  of  very  short  period.  11  pp.  la.  8°.  Detroit, 
[1884].     (Amer.  Meteor.  Journ.,  I.,  No.  1,  p.  17.) 

||  . — Electric  potential  and  gaseous    pressure.      4  pp.  la.   8°.      Detroit, 

[1884].     (Amer.  Meteor.  Journ.,  I.,  1884,  Aug.,  p.  150.) 

||  RagOna,  D. — Onde  atmosferiche  prodotte  dalla  eruzione  del  Erakatoa  in 
Agosto  1883.  7  pp.,  2  plates,  sm.  f\  Torino,  1884.  [Boll,  mensuale  Soc.  meteor, 
ital.      Serie  ii.,  vol.  iv.,  p.  49.] 

||  Rykatchew,  — .-  -Note  sur  les  ondes  atmospheriquea  produites  par  l'ernption 
de  Erakatoa.  21  pp.,  1  plate,  8°.  (Mil.  Pkys.  et  Chim.,  St.  Petersburg,  xii.,  p. 
167.) 

||  Schiaparelli,  £.  G. — Osservazioni  fatte  a  Milano  sopra  il  passaggio  delle 
onde  atmosferiche  prodotte  dalT  eruzione  dell  vulcano  Erakatoa  nello  Strctto  delta 
Sonda.  13  pp.,  1  plate,  la.  8°.  (Milan,  1884.)  (Bend.  B.  1st.  Lombardo, 
Serve  II.,  vol.  xvii.,/<wc.  v.) 

II  Scott,  R.  H. — Note  on  a  series  of  barometrical  disturbances  which  passed  over 
Europe  between  the  27th  and  the  31st  of  August,  1883.  Note  on  the  foregoing  Paper 
by  Lieut-General  R.  Strachey.  13  pp.,  1  plate,  8°.  (Proc.  B.  Soc.,  xxxvi.,  1883, 
p.  139.) 

D— AURORA. 

Il  Denza,  F. — Le  aurore  polari  in  Italia  nell'  anno  1882.  Nota  prima.  L'aurora 
polare  del  16-17  Aprile  1882.  22  pp.,  la.  8°.  Torino,  1883.  (Atti  B.  Accad.  Sc. 
Torino,  xviii.,  1883.) 
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II  Dcnza.  F. — Le  auiore  polari  in  Italia  nelF  anno  1882.  Nota  seconda.  L'aurora 
polare  defl§-20  Aprile  1882.  15  pp.  la.  8°.  Torino,  1883.  (AM  H.  Accad.  Sc. 
Torino,  xviii.,  1883.) 

E— BIBLIOGRAPHY. 

*  Hellmanil,  Gh  —  Bepertorium  der  deatschen  Meteorologie.  Leistungen  der 
Deutschen  in  Schriften,  Erfindangen  und  Beobachtungen  auf  dem  Gebiete  der 
Meteorologie  und  des  Erdmagnetismus  von  den  altesten  Zeiten  bis  zum  Schlusse  des 
Jahres  1881.    xxii.  +  966  pp.,  2  plates,  la.  8°.    Leipzig,  1883. 

P— CLIMATE  AND  HYGIENE. 

D&nckelman,  A.  V. — Bemerknngen  zu  der  klimatologiscben  Tafel  der  meteoro- 
logischen  Station  Omaruru  (Damaraland).    7  pp.  8°.    s.l.e.a. 

Dodling,  0. — Ideas  sobre  una  exploracion  sistematica  del  clima  de  la  provincia 
de  Cordoba  sin  instrumentos.  Conferencia  publica  dada  en  el  Instituto  Geografico 
Argeutino,  Seccion  C<5rdoba,  el  17  de  Agosto  de  1883.     12  pp.  8°.     Cordoba,  1883. 

*  Hettner.  A.  —  Da*  Klima  von  Chile  und  Westpatagonien.  Krster  Theil. 
Luftdrock  una  Winde.    Meeresstromuugen.    55  pp.,  1  plate,  8°.     Bonn,  1881. 

Inspector  General  of  Customs,  Peking. — Medical  reports  for  the  half-years 
ended  30th  September  1883  and  31st  March  1884.  26th  and  27th  Issues.  2  parts. 
4°.     Shanghai,  1884. 

*  International  Health  Exhibition,  London,  1884.  —  Meteorology  in 

relation  to  Health.  Conferences  by  the  Royal  Meteorological  Society,  Thursday 
and  Friday,  July  17  and  18.  Some  relations  of  meteorological  phenomena  to  health. 
(By  J.  W.  Tripe.)  English  climatological  stations.  (By  G.  J.  Symons.)  The 
Equinoctial  gales— do  they  occur  in  the  British  Isles  ?  (By  R,  H.  Scott.)  Some 
occasional  winds  and  their  influence  on  health.  (By  W.  Marriott*)  Cumulative 
temperature.     (By  R.  H.  Scott)     72  pp.,  3  plates,  8°.    London,  1884. 

II  Liais,  £. — Influence  de  la  mer  sur  les  climats,  ou  resultats  des  observations 
meteorologiques  faites  k  Cherbourg  en  1848,  1849,  1850,  1851.  70  pp.  8°.  Fans, 
1860.     {Mem.  Soc.  Imp.  Sc.  nat.  Cherbourg,  vii.) 

||  Mohn,  H. — Klima  von  Norwegen.  Luftdruck  und  Temperatnr.  10  pp., 
1  plate,  la.  8°.     (Zeitschr.  oesterr.  Gesellsch.  Meteor.,  Wien,  1884,  April,  p.  145.) 

*  Morris,  M.— The  book  of  health.  Edited  by  M.  Morris,  xi.  +  1079  pp. 
la.  8°.      London,  1883. 

New  South  Wales. — Physical  geography  and  climate.  33  pp.,  3  plates,  la.  8°. 
(Sydney,  1884.) 

II  Physiographies!  Commission  of  the  I.  R.  Academy  of  Science  at 

CraCOW. — Materials  for  Galician  climatology,  collected  by  tLe  meteorological 
section  .  .  .  1883.  308  pp.  la.  8°.  Cracow,  1884.  {Extract  Rep.  Physiogr. 
Cumm.) 

In  the  Polish  language. 

*  Ramsay,  A. — A  bibliography,  guide  and  index  to  climate.  449  pp.  8°. 
London,  1884. 

This  was  originally  published  in  parts  under  the  title  of  "  The  Scientific  Roll  and 
Magazine  of  Systematized  Notes." 

Registrar  GeneraL  London. — Weekly  return  of  births  and  deaths  in  London 
and  in  twenty-seven  other  great  towns.  Vol.  xlv.,  1884.  Nos.  1-53.  la.  8°. 
London,  1884. 

Registrar  General  of  Births,  Deaths  and  Marriages  in  Ireland- 
Quarterly  returns  of  the  marriages,  births,  and  deaths  registered  ...  in  Ireland ; 
....     1884.     let— 4th  quarters,  Nos.  81-84.    la.  8°.    Dublin,  1884-85. 


. — Weekly  returns  of  births  and  deaths  in  Dublin  (including  its  suburban 

districts),  and  in  fifteen  of  the  principal  urban  sanitary  districts  in  Ireland,  1884. 
Vol.  xxi.,  la.  8°.    Dublin,  1885. 

Royal  Meteorological  Society.— Memorandum  on  climatological  observations 
and  their  relation  to  public  health.  Prepared  for  the  International  Health  Exhibition, 
1884.     8  pp.  sm.  8°.     (London,  1884.) 

(Sanitary  Commissioner.  Punjab.)— Report  on  the  Sanitary  Administration 
of  the  Punjab  for  the  year  1883.     1  vol.,  with  plates,  sm.  f°.    Lahore,  1884. 

Soci6t6  de  M&Lecine  et  de  Climatologie  de  Nice.— Nice-Medical.   8e  Annfe, 

1883-84,  Nos.  1-12.    la.  8°.    Nice,  1883-84. 
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Thomson,  W.—  I*  our  climate  deteriorating  ?     An  inquiry.      28  pp.  sm.  8°. 
Edinburgh  and  London,  1884. 


Woeikof,  A. — Klima  yon  Ostsibirien.      19  pp.  sm.  f°.    (Meteor.  Zeilsckr. 
deutsch.  meteor.  GeselUch.,  I.,  1884,  p.  443.) 

G-EARTHQUAKES. 

*  Rockwood,  C  €h,  Jr. — Notices  of  recent  American  earthquakes.  No.  9. 
5  pp.  8°.     [Amer.  Journ.  Sc.,  3rd  series,  xix.,  1880,  p.  295.] 

H— ELECTRICITY  AND  MAGNETISM. 

II  Bezold,  W.  VOIL — Ueber  ziindende  Blitze  im  KSnigreich  Bayern  wahrend 
des  Zeitraumes  1833  bis  1882.  60  pp.,  1  plate,  4°.  Munchen,  1884.  (Abhandl.  k. 
bayer.  Akad.  Wissensch.,  ii.  CI.,  xv.  Bd.>  i.  Abth.) 

II  BriOSChi,  P.,  e  Angeletti.  F. —  Determinaaioni  assolute  della  declinazione 
magnetica  nel  R.  Osservatorio  di  Capodimonte.  Prima  comunicazione  del  Direttoro 
A.  de  Gaspaxifl.  Agosto-Dicembre  1883.  9  pp.  la  4°.  Napoli,  1884.  {Bend. 
R.  Accad.  Sc.  Fis.  e  Mat.  Napoli,  Fasc.  8°,  Mario,  1884.) 

Colonial  Secretary's  Office,  Hongkong. — [Observations  of  the  Dip  of  the 

magnetic  needle  at  various  places  in  China  during  October  and  November  1883.] 
(ByW.  Doberck.)     sm.  f.     Sheet. 

II  Ferrari,  C. — Sulla  dinamica  dei  temporali.  Letta  nella  seduta  del  15  giugno 
1884.     3  pp.  la.  4°.     (R.  Accad.  Lincei,  viii.,  serie  3*,  Transunti.) 

II  Giese,  W. — Uebcr  die  in  einer  geschlosscnen  Kreisleitung  auf  der  deutschen 
Polarstation  zu  Kingawa  beobachteten  Erdstrdrae  und  eine  sich  daran  knupfende 
Methode  zur  Bestimrnung  des  Ohm.  5  pp.  la.  8°.  Berlin,  s.a.  (Elektrotechn* 
Zeitschr.,  1885,  Feb.) 

Government  Observatory,  Bombay. — Magnetica!  and  meteorological  obser- 
vations made  at  the  Government  Observatory,  Bombay,  in  the  years  1879  to  1882, 
under  the  superintendence  of  C.  Chambers  and  P.  Chambers,  together  with 
appendices  containing  accounts  of  magnetic  researches,  embracing  observations 
extending  over  a  period  of  thirty-seven  years.  7  +  xix,  +  56  +  27  +  xiii.  +  241 
pp.,  42  plates,  f°.     Bombay,  1 883. 

*  Liznar,  J. — Anleitung  zur  Messung  und  Berechnang  der  Blemente  des 
Erdmagnetismus.     79  pp.  la.  8°.    Wien,  1883 

• 

Mascart,  £.,  Be  Nerville,  F.,  et  Benoit,  R.— Resume*  d'expenences  sur  la 

determination  de  l'ohm  et  de   sa  valeur  en  colonne  mercurielle.     71  pp.  la.  8°. 
Paris,  1884. 

•  ■ 

||  Nipher,  F.  E. — Magnetic  survey  of  Missouri.  Fifth  Annual  Report.  19  pp. 
8°.     (Trans.  St.  Louis  Acad.  Sc.,  iv.,  No.  3,  p.  516.) 

Office  of  the  Chief  Signal  Officer,  Washington.— The  relation  between 

northers  and  magnetic  disturbances  at  Havana,  Cuba.     Signal  Service  Notes,  No. 
xiii.    Prepared  under  the  direction  of  W.  B.  Hazen  by  G.  E.  Curtis.     16  pp. 

la.  8°.    Washington,  1885. 

.  —A  first  report  upon  observations  of  atmospheric  electricity  at  Baltimore, 

Maryland.      Signal   Service  Notes,  No.  xvii.     Prepared  under  the  direction  of 
W.  B.  Hazen  by  P.  MorrilL     8  pp.,  6  plates,  la.  8°.     Washington,  1884. 

*  Palmieri,  L. — Die  atmosph&rische  Elektricitat.  Mit  Zustimmung  des  Verfassers 
aus  deni  italienischen  ubersetzt  von  H.  Discher.    52  pp.  8°.    Wien,  1884. 

Pini,  E. — Sui  temporali  osservati  nelF  Italia  Superiore  durante  Panno  1T870. 
Pubbl.  K.  Osserv.  di  Brern  in  Milano.  N.  xviii.  150  pp.,  15  plates,  sm.  f°.  Milano, 
1885. 

II  (Bagona,  D.) — Studi  sulla  oscillazione  diurna  della  declinazione  magnetica. 
17  pp.  am.  f°.     (Mem.  R.  Accad.  Sc,  Mod  en  a,  vol.  ii.,  serie  ii.,  p.  805.) 

Rajna,  M. — Sulle  variazioni  diurne  del  magnetismo  terrestre  risnltati  di  osser- 
vazioni  fatte  a  Milano  negli  anni  1872  e  1877.  Pubbl.  R.  Osserv.  di  Brerain  Milano, 
N.  xxvi.    60  pp.,  8  plates,  sm.  f°.     Milano,  1884. 

Real  Colegio  de  Belen   .    .    .    en  la  Habana.— Observaciones  magn&icas 

y  meteorologicas.    Alio  de  1875,      (Prologo  por  B.    Vines.)    57  pp.,  13  plates, 
f>.    Habana,' 1884. 
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BeinoltL  A.  W.,  and  RfLcker,  A.  W. — The  influence  of  an  electric  current  in 
modifying  the  rate  of  thinning  of  a  liquid  film.  Read  before  the  Phys.  Soc.  on  Dec. 
13,  1884.    7  pp.  8".     (Phil.  Mag.,  1885,  Feb.,  p.  94.) 

Rowell,  Gk  A. — Electric  meteorology.  What  is  gas?  How  the  theory  was 
worked  tip,  an  appendix  1884.     16  pp.  8°.    Oxford,  1885. 

Royal  Observatory,  Greenwich.— Results  of  the  mapnetical  and  meteoro- 
logical observations  made  at  the  Royal  Observatory,  Greenwich,  in  the  year  1882: 
under  the  direction  of  W.  H.  M.  Christie.  ▼•  +  xlviii.  +  lxxxi.  pp.,  22  plates, 
la.  4°.    London,  1884. 

Seeland,  F. — Magnetische  nnd  meteorologische  Beobachtungen  zu  Klagenfurt. 
Dec.  1882— Nov.  1884,  and  year.    8°.    s.l.e.a. 

!•  United  States  Coast  and  Geodetic  Survey.— Methods  and  results.   Report 

upon  magnetic  observations  made  at  the  U.  S-  Polar  station  Ooglaamie,  Point 
Barrow,  Alaska,  1881-1882-1883.  (Lieut.  P.  H.  Ray,  Commanding  Post.  Re- 
duction and  discussion  by  C.  A.  Schott.)  45  pp.,  1  plate,  la.  4°.  Washington, 
1884.     (App.  No.  13,  Report  for  1883,  p.  321.) 

I— GEODESY. 

II  Gllisan,  R. — Notice  sur  le  nivellement  de  precision  de  la  Suisse.  48  pp.,  1 
plate,  la.  8°.  Paris,  1884.  (Mtm.  Soc.  ing&n.  civ  Us,  4eme.  s4rie,  Sdme.  vol., 
1883.) 

Lorenzoni,  G.,  Celoria,  G.,  e  Nobile,  A.— Operazioni  eseguite  nelT  anno  1875 
negli  Osservatorii  astronomici  di  Milano,  Napoli  e  Padova  in  corrispondenza  coll' 
Ufficio  idrografico  della  R.  Marina  per  determinare  le  differenze  di  longitudine  fra 
Genova,  Milano,  Napoli  e  Padova.  Pubbl.  R.  Osserv.  di  Brcra  in  Milano,  N.  xxiv. 
128  pp.,  sm.  f°.    Milano,  1883. 

Surveyor  General  Of  India. — General  report  on  the  operations  of  the  Survey 
of  India  Department,  administered  under  the  Government  of  India,  during  1882-83. 
Prepared  under  the  direction  of  Colonel  G.  C.  De  Pr6e.  75  +  96  +  21  +  5  pp.. 
40  plates,  sm.  f6.    Calcutta,  1884. 

K— HYDRAULICS,  HYDROLOGY,  AND  TIDES. 

Admiralty,  London. — Tide  tables  for  the  British  and  Irish  Ports,  for  the  year 
1 885  ;  also  the  times  and  heights  of  high  -water  at  full  and  change  for  the  principal 
places  on  the  Globe.  Computed  by  H.  R.  Harris.  "•  +  284  pp.  la.  8°.  London, 
(1884). 

Office  of  the  Chief  Signal  Officer,  Washington.— Danger  lines  and  river 

floods  of  1882.    Prepared  under  the  direction  of  W.  B.  Hazen  by  H.  A.  Hazen. 
8ignal  Service  Notes,  No.  xv.    80  pp.  la.  8°.    Washington,  1884. 

Service  hvdromitrique  du  Bassin  de  la  Seine.— Manuel  hydroiogique 

du  bassin  de  la  Seine,  par  A.  De  PrlaudeaU,  sous  la  direction  de  Ch.  L.  De 
Ponrcy,  et  Gh  Lemoine.     ".  +  120  pp.,  9  plates,  4°.     Paris,  1884. 
. — Observations  sur  les  Cours  d'Eau  et  la  Pluie  centralists  pendant  Tannee 

1882,  sons  la  direction  de  Ch.  L.  De  Fourcy  par  Gh  Lemoine  et  A.  GoupiL    7 

plates,  f°.    Versailles,. s.a- 

-. — Kesume*  des  observations  centralists  ....  pendant  l'annee  1882 


par  [A.]  Gkrapil,  sous  la  direction  de   [Ch.]  L.  De  Ponrcy  et  de  Gh  Lemoine. 
48  pp.  la.  8°.     Versailles,  1884.     (Ann.  Soc.  mttior.  France,  xxxi.,  1883,  Oct.) 

II  (Surveyor  General's  Office,  Colombo.)— Report  on  tidal  waves  in  Ceylon 

resulting  from  the  eruptions  in  the  Straits  of  Sunda  in  August,  1883.    By  the  Hon. 
J.  Stoddart     8  pp.  f°.    Colombo,  1884.    (Sessional  Papers,  1884,/).  21.) 

Whall,  W.  B. — Handy  book  of  the  tides,  with  twelve  charts  shewing  the  state  of 
the  tide  at  every  hour  at  Dover.    6  pp.,  13  charts,  oblong  8°.    London,  [1885]. 

L— METEOROLOGY.— MISCELLANEO  US. 


Academie  de8  Sciences,  Parifl.— Mission  scientifique  du  Cap  Horn,  1882-83. 
Rapporfs  preliminaires.    79  pp.  4°.    Paris,  1884.     (Compt.  rend.  acad.  sc,  xcvii.) 

II  Aitken,  J.— The  remarkable  sunsets.    2  papers,  8°.     (Proc.  J?.  Soc.  Edinb., 
xii.,  session  1883-84,  pp.  448  and  647.) 
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..  Archibald,  E.  D.— Sunspots  and  the  weather:  a  new  view.  5  pp.  la.  8°. 
(Science  Monthly,  II.,  No.  14,  1884.) 

*  B. — The  science  of  the  weather,  in  a  series  of  letters  and  essays,  by  several 
authors  ;  showing  the  fallacies  and  deficiencies  of  meteorological  science,  past  and 
present,  and  the  practicability  of  establishing  a  sound  and  useful  philosophy  of  the 
nature  and  periods  of  weather  changes.  Edited  by  "  B."  882  pp.,  16  plates,  am.  8*. 
Glasgow,  1867. 

*  [Barlow,  E.] — Meteorological  essays  concerning  the  origin  of  springs,  genera- 
tion of  rain,  and  production  of  wind.  With  a  rational  and  historical  account  of  the 
causes  and  course  of  the  tide  :  .  .  •  14  +  212  pp.,  12  plates,  sm.  8°.  London, 
1715. 

!!  Bebber,  J.  van. — I>ie  Untersuchungen  von  Hoffmeyer  and  Teisserenc  de  Bon 
iiber  Wintertypen  and  der  Winter  1883-84.  2  papers,  2  plates,  em.  f°.  (Meteor. 
ZeiUchr.  deutsche  meteor.  Gesellsch.,  I.  Jahrg.,  1884,  p.  22  und  70.) 


,,  (Bezold,  W.  von.) — Ueber  die  ausserordentlichen  Dammenings-Erscheinangen. 
3  pp.  la.  8°.     (Zeitsckr.  oesterr.  Gesellsch.  Meteor.,  Wien,  1884,/).  72.) 

Billwiller,  R.-r-Bericht  uber  die  Errichtung  der  meteorologischen  Station  auf 
dem  Santis  und  ihre  Thatigkeit  vom  1  September  1882  bis  Ende  August  1884. 
20  pp.,  2  plates,  8°.     Zurich,  1884. 

*  CanU,  P.,  et  Larballtrier,  A, — Manuel  de  mlteorologie  agricole  appliquce 
aux  travaux  des  champs,  a  la  physiologie  vege*tale  et  a  la  provision  du  temps.  viiL 
+  167  pp.  sm.  8°.    Paris,  [1884]. 

Chase,  P.  E.— Elements  of  meteorology.  For  schools  and  households.  Part  I. 
Practical  instructions.  Part  II.  Principles  and  Scholia.  2  vols.,  with  plates,  sm. 
8°.     Philadelphia,  s.a. 

(Clayton,  H.  H.,  Jr.) — A  lately  discovered  meteorological  cycle.  15  pp.  la.  8°. 
(Amer.  Meteor.  Journ.,  /.,  1884,  No.  4,  p.  130.) 

Colonial  Secretary's  Office,  Hong-Kong.— On  the  mean  cloudiness  of  Hong- 
kong.   (By  W.  Doberck.)    2  pp.  sm.  f>.    s.l.eA. 


,.  Dawson,  H.  P. — Report  on  the  circumpolar  expedition  to  Fort  Rae.     7  pp  8°. 
(Proc.  B.  Soc.,  1883,  No.  229,  p.  178.) 

Ekholm,  N.~ L'expedition  SuSdoise  au  Spetsberg,  1882-1883.  32  +  14  pp.  la.  8°. 
Upsala,  1884.  r 

Freeden,  W.  v.— Barometerbuch  zum  Gebrauch  der  Seeleute.  Nach  der 
neuesten  Ausgabe  des  "  Barometer  Manual  for  the  use  of  Seamen  "  des  "  Meteoro- 
logical Office  "  zu  London  aus  dem  Englischen  ubersetzt  von  W.  v.  Freeden  43  pp 
2  plates,  la.  8°.     Oldenberg,  1885.  " 

Fliesenbof ,  P.  Gh— Kdnneu  Grubengas-Katastrofen  verhutet  werden  ?    Zuaam- 
menhang  der  Grubengasexplosionen  mit  den  Vorgangen   in  der  Atmosfarc,  und 
Moglichkeit  die  Gefahr  solcher  Explosionen  rechtzeitig  vorauszuerkennen.     16  pp 
la.  8°.    Dated,  Nedan6cz,  Marz,  1885. 

Gamble,  J.  Gh — The  barometer  and  the  winds.  Annual  address  to  the  Members 
of  the  South  African  Phil.  Soc,  July  26,  1882.  [Together  with  an  address  on 
various  subjects  delivered  on  July  25,  1883.]     29  pp.  8°.    s.l.e.a. 


.,  Glaisher,  J. — Meteorology.    Excerpt  paper  from  Hughes's  "  Reading  Lesson 
Books."    68  pp.,  1  plate,  sm.  8°.    London,  1857. 

||  Gnisan,  R. — Le  reseau  meteorologique  Suisse.     38  pp.,  3  tabular  forms,  8». 
Lausanne,  1885.     (Bull.  soc.  vaud.  ingen.  archit.,  Lausanne.) 

II  Hellmann,  Gh— Cber  gewisse  Gesetzmassigkeiten  im  Wechsel  der  Witterung 
aufeinanderfolgender  Jahreszeiten.     10  pp.  la.  8°.      (Sitzungsb.  k.  preuss.  Akad 
Wissensch.  Berlin,  xiv.,  1885,  p.  205.) 

II  HepiteS,  St.  C— Scrviciulu  meteorologies  in  Europa.  164  pp.  4°.  Bueurwi 
1884.     (Anal  Acad.  Routine,  Seria  II.,  Tom.  vi.,  Sect,  ii.)  ' 

Hydrographic  Office,  Washington.— Meteorological  chart  of  the  North 
Atlantic  Ocean  for  the  months  of  January  to  December.  12  charts  1»  ft 
Washington,  1883-84.  ' 

.—Pilot  charts  of  the  North  Atlantic  Ocean.    December  1888—  December 


1884.     13  charts,  la.  f>. 
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*  Ideler,  I.  L, — Meteorologia  vetcram  Grajcorum  et  Romanorum.  Prolego- 
mena ad  novam  Meteorologicorum  Afistotelis  editioncm  adornandam.  iv.  +  258 
pp.  8°.    Berlin,  1832. 

Institnt  met^Orologiqne  danois. — Resume  des  travaux  de  Pexpeclition  polaire 
danoise  internationale,  sum  d'un  sommaire  des  observations  m&6orologiques  faites 
pendant  la  derive  da  Dijinphna  dans  la  mer  de  Kara.  41  pp.,  4  plates,  la.  8°. 
Copenhague,  1884. 

I;  Krammel,  0. — Bemerkungen  iiber  die  Meeresstromungen  und — Temperaturen 
der  Falklandsee.  24  pp.,  1  plate,  4°.  Hamburg,  1882.  {Archiv.  der  Deutachen 
Seewarte.,  V.  Jahrg.,  1882.) 

||  Langhton,  J.  K. — An  address  delivered  at  the  annual  general  meeting  of  the 
Royal  Meteorological  Society,  January  16th,  1884.  11  pp.,  la.  8°.  {Quart.  Journ. 
R.  Meteor.  Soc,  x.,  1884,  p.  77.) 

II  Loomifl,  E. — Contributions  to  meteorology.  20th  paper.  Read  before  the 
Nat.  Acad.  Sc.,  November  13,  1883,  and  April  15,  1884.  29  pp.,  2  plates,  la.  8°, 
{Amer.  Journ.  Sc,  3rd  series,  xxviii.,  1884,  No.  163.) 

M. — "Can  man  affect  the  weather?"  (Sir  J.  Herschel  on  "Weather  and 
Weather  Prophets  "),  or,  the  vapour  year.    24  pp.  8°.    e.l.e.a. 

Meteorological  Council,  London. — A  barometer  manual  for  the  use  of  seamen. 
41  pp.,  2  plates,  la.  8°.    London,  1884. 

Meyer,  L. — Die  Bewdlkung  in  Wurttemberg  mit  Zugrundlegung  der  Beobach- 
tungen  von  1878-82  und  mit  besonderer  Berucksichtigungmeteorologischer  Gebiete. 
SI  pp.,  1  map,  la.  8°.    Stuttgart,  s.a. 

(MoCenigO,  A.  G.) — Le  ceneri  dei  vulcani  di  Giava  supposta  causa  dei  bagliori 
crepuscolari.     15  pp.  8°.     (Vicenza,  1884.) 

. — L'Isoladi  Java  ed  i  crepuscoli  del  Novembre  e  Dicembre  1883.    22  pp. 

8°.     Vicenza,  1884. 

II  Montigny,  C. — De  l'accord  entre  les  indications  des  couleurs  dans  la  scintilla- 
tion des  6toiles  et  les  variations  atmospheriques.  28  pp.  8°.  Bruxelles,  1885. 
{Bull.  acad.  roy.  Belgique,  2me.  serie,  t.  ix.,  1885,  No.  2.) 

Miihiy,  A. — Aufgaben  der  Meteorologie.  2  pp.  sm.  f°.  {Meteor.  Zeitscltr. 
deutsche  meteor.  Gesellsch.,  I.  Jahrg.,  1884,  p.  470.) 

II  Neumayer,  [Gh] — Bericht  iiber  die  vulkanischen  Ausbriiche  des  Jahres  1883 
in  ihrer  Wirkung  auf  die  Atmosphare.  6  papers,  sm.  f°.  {Meteor.  Zeitschr. 
deutsche  meteor.  Gesellsch.,  I.  Johry.,  1884,  pp.  1,  49,  156,  181,  277,  311.) 

Office  of  the  Chief  Signal  Officer,  Washington.— The  study  of  meteorology 

in  the  higher  schools  of  Germany,  Switzerland,  and  Austria.  Signal  Service  Notes, 
No.  viii.  Prepared  under  the  direction  of  W.  B.  Hazen  by  F.  Waldo.  9  pp.  la- 
8d.    Washington,  1883. 

(Paul,  H.  M.)— A  proposed  new  departure  in  hygrometry.  2  pp.  la.  8°. 
{Science,  iv.,  1884,  p.  137.) 

.— Krakatoa.     [Notes  on  the  explosion  at  Krakatoa  on  August  27,  1883.] 

2  pp.  la.  8°.     {Science,  iv.,  1884,  p.  135.) 

II  Paul,  H.M.— Thermometer  exposure.  8  pp.  8°.  Detroit,  s.a,  {Amer.  Meteor. 
Journ.,  1884,  Dec,  p.  305.) 

POTTO,  P.— Elementi  di  meteorologia  applicabili  alF  igiene.  (Preface  by 
Gh  V.  Schiaparelli)     58  pp.  sm.  8°.     Milano,  1883. 

*  Badau,  R. — La  meteorologie  nouvelle  et  la  prevision  du  temps.  115  pp.  sm. 
8°.    Paris,  1883. 


Riviere,  E.~ Expedition  scientifique  du  Cap  Horn.     Exposition  des  instru- 
ments et  collections.     16  pp.  sm.  f°.    Paris,  1884.     {Rev.  Scient.,  1884,  Mars  29.) 

*  Ruskin,  J.— The  storm  cloud  of  the  nineteenth  century.  Two  lectures 
delivered  at  the  London  Institution,  February  4th  and  11th,  1884.  152  pp.  4°. 
Orpington,  1884. 

*  SchtLbler,  Gv— Grunds&Ue  der  Meteorologie  in  naherer  Beriehung  auf 
Peutschland's  Klima.  Neu  bearbeitet  von  Gh  A.  Jahn.  xii-  +  244  pp.,  4  tables, 
9  plates,  8°.    Leipzig,  1849. 

II  Shaw,  W.  N.— Report  on  evaporimeters.  Comparison  of  observations  of  the 
rate  of  evaporation  of  water  as  given  by  different  instruments.  8  pp.,  2  plates, 
la.  4°.     {Quart.  Weather  Rep.,  1877,  App.  iii.,p.  [35].) 
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II  Stewart,  B.f  and  Carpenter,  W.  L.— Report  to  the  solar  physics  Committee 
on  a  comparisoa  between  apparent  inequalities  of  short  period  in  sun-spot  areas  and 
in  diurnal  temperature- ranges  at  Toronto  and  Kew.  27  pp.  8°.  (London,  s.a.) 
(Proc.  Boy.  Soc,  1884,  No.  288.) 

II  Wohlgemuth,  E.  £.  VOIL — Bericht  des  Leiters  der  osterreichischen  arktiaehen 
Beobachtungsstation  auf  Jan  Mayen.  28  pp.  la.  6°.  Pola,  18S3.  (Mitth.  Geb. 
Seewesens,  Nr.  ix.  und  z.) 

WoodB,  J. — Elements  and  influence  of  the  weather.  Defence  of  the  cycle  of  the 
seasons.  Including  a  brief  memoir  of  the  late  Lieutenant  George  Mackenzie,  of  the 
Terth  Royal  Militia,  with  a  synopsis  of  his  discoveries  in  atmospheric  phenomena, 
xvi.  +  114  pp.,  1  plate,  8°.    London,  1861. 

M— METEOROLOGY.— CONFERENCES. 

Cope&hagne. — Rapport  du  Comite  meteorologique  international.    Reunion  de 

Copenhague.     1882.     (Publie  par  le  Bureau  central  m£t6orologiqu6  de 

France.)     147  pp.  la.  8°.    Paris,  1884. 

Copenhagen. — Bericht  fiber  die  Verhandlungen  des  internationalen  meteorolo • 
gischen  Cnmites.  Versammlung  in  Kopenhagen  vom  1.  bis  4.  August  1882.  (Vor- 
wort  yon  Qr.  Neumayer.)    4+102  pp.  la.  8°.    Hamburg,  1884. 

Wien. — Protokolle  der  IV.  internationalen  Polar-Conferenz  zn  Wien,  17-24  April, 
1884.  65  pp.  em.  f*.  St.  Petersburg,  1884.  (Mittheil.  internat.  Polar-Comm^ 
Heft.  vi.,p.  215.) 

. — Vorlanfige  Mittheilung  uber  die  wichtigeren  Ergebnisse  der  internation- 
alen Polar-Conferenz,  Wien,  1884.    6  pp.  4°.     (Wien,  1884.) 

N— METEOROLOGY.— INSTRUCTIONS. 

Denza,  F. — Istruzioni  per  le  osservazioni  meteorologiche  e  per  l'altimetria 
barometrica.    Parti  I.  e  II.    2  vols.  sm.  8°.    Torino,  1883. 

GaUi,  L — Istruzioni  per  le  osservazioni  delle  correnti  terrestri.  7  pp.  sm.  8°. 
Torino,  1884. 

K.  JL  Central-Anatalt  ffi\r  Meteorologie  und  Erdmagrnetismus,  Wien. 

— Jelinek's  Anlcitung  zur  Ausfuhrung  meteorologischer  Beobachtungen  neost  einer 
Sammlung  von  Hilfstafeln.    Neu  herausgegeben  und  umgearbeitet  von  J.  TTztim. 

vi.  +  185  pp.  la.  8°.     Wien,  1884. 

Meteorological  Committee,  Cape  Of  Good  Hope.— Instructions  to  meteoro- 
logical observers.     10  pp.  8°.    Cape  Town,  1879. 

MeteorologiBka  Central-Anstalten,  Stockholm.— instruktion  for  obser- 
vation af  niaximi-  och  minimi-termometrar.    3  pp.  4°.    (Stockholm,  1879.) 

Roberto,  Gh — Istruzioni  per  lc  osservazioni  sul  mare  e  sulle  brezze.  6  pp.  sm. 
8°.    Torino,  1883. 

Scottish  Meteorological  Society.— [Remarks  on  the  methods  of  reading 
different  instruments  in  use  at  the  Society's  stations.]     4  pp.  la.  8°.    s.l.e.a. 

Serpieri,  A.— Istruzioni  per  le  osservazioni  della  luce  zodiacale  in  Italia.  14  pp. 
sm.  8<>.    Torino,  1883. 

O— METEOROLOGY.— INSTRUMENTS. 

II  Aitken,  J.— Thermometer  screens.  86  pp.,  1  plate,  8°.  (Proc.  X.  Soc. 
Edinb.,  xii.,  1888-84,  p.  661.) 

o 

II  Angstrom,  K — Un  nouveau  geothermometre.  Note  presentee  a  1'Acad. 
R.  Sc  Suede,  le  10  Oct.  1888.  10  pp.,  1  plate,  8°.  Stockholm,  1884.  (K.  8v. 
Vet.-Akad.  Handl.,  Bd.  8,  No:  19.) 

*  Foerster,  W.— Thermometrische  Untersuchungen.  1.  Vergleichungen  von 
Quecksilber*Thermometern,  von  Dr.  JL  Thieflen.  S.  Vergleichungen  von  Queck- 
silber-Thermometern  mit  dem  Luft-Thermometer,  von  Dr.  L.  Gruiimach.  8.  Ueber 
die  Bewegungen  der  Fundamentalpunkte  von  Thermometern,  von  H.  F.  Wiebe. 
4.  Ueber  die  Keduktion  der  Angaben  von  Gas-Thermometern  anf  absolute  Tempera- 
turen,  von  Dr.  B.  Weinstein.  Herausgegeben  von  W.  Foerster.  iv.  +  91  + 127  pp. 
la.  4°.    Berlin,  1881. 
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||  HeUmanil,  G. — Neuo  Kegen-  and  Schneemesser.    2  pp.  la.  6°.     (Zeitschr. 
Instrumenteukunde,  1885,  Heft  m.yMarz.) 


I  Joly,  J. — On  an  apparatus  for  obtaining  telegraphically  the  readings  of  meteoro- 
logical instruments  placed  at  a  distance  from  the  Observer.  Bead,  Feb.  19,  1883. 
8  pp.,  2  plates,  8°.     {Proc.  R.  Dublin  Soc.,  N.S.,  vol.  iv.,  p.  158.) 


Rung,  Gh — Ombrograph  mit  Sinuswage.  4  pp.  la.  8°.  {Meteor.  Zeitschr.  deuUchc 
meteor.  Gesellsch.  /.,  1884,  p.  461.) 

[Russell*  H.  C.l — Description  of  electrical  barograph.     1  p.,  1  plate,  la.  8°. 
[Results  of  met.  obs.  New  South  Wales,  1873,  p.  6.] 

II  Scott,  R.  H. — Brief  notes  on  the  history  of  thermometers.  6  pp.  la.  8°.    {Quart. 
Journ.  R.  Meteor.  Soc.9  x.,  1884,  p.  167.) 

P— METEOROLOGY.— OBSERVATIONS. 

$8.  Europe,    a.  Austria. 
Hydrographisches  Amt  der  k.  k.  Kriegsmarine  zu   Pola.— Meteoro- 

logische  und  magnetische  Beobachtnngen.  1884,  Jan. — Dec,  and  Results.    Oblong 
la.  8°. 

L  R.  Accademia  di  Commercio  e  Nautica  in  Trieste.— Osservaxioni 

meteorologiche.    1884,  Jan. — Dec,  and  Results.     Oblong  la.  S°.     Sheets. 

O.  Central-Aii8talt  fttr  Meteorologie  in  Wien.— Telegra  fi&cher  Wetter- 

bericht.    Jahrg.  viii.,  1884.     Jan.  1-Dec.  31.    la.  4°.    Sheets. 

K  K  Central- Anstalt  fftr  Meteorologie  und  Erdmagnetismus,  Hohe 

Warte  bei  Wien. — Beobachtungen.     1884,  Jan. — Dec,  and  Results.     8°. 

K.  K.  JCarine-Akademie.  Pimne. — Meteorologische  Beobachtungen.  1884, 
Jan. — Dec,  and  Results,    la.  8°.    Sheets. 

K.  EL  Sternwarte  in  SrakatL — Meteorologische  Beobachtungen.  1884,  Jan. 
— Dec,  and  Results.    8°.    Sheets. 

b.  Belgium. 

Obeeryatoire  royal  de  Brnxelles. — Annales  . .  .  pubiiees  aux  frais  de 

l'£tat.  Deuxieme  slrie.  Annales  mcteorologiques.  Tomes  I.— II.  2  vols.,  2  plates, 
la.  4°.    Bruxelles,  1881  et  1885. 

. — Bulletin  m&corologique.    1884,  Jan.  1  — Dec  SI.    f*.     Sheets. 

. — Observations  mete'orologiques  faites  aux  stations  internationales   de  la 

Belgique  et  des  Pays  Bas,  sous  la  direction  de  J.-C.  Houzeau,  pour  la  Belgique,  et 
de  C -K-D.  BoijS-Ballot  pourles  Pays-Bas.  Annees  I.-I v.,  1877-80.  4  vols. 
la.  4°.    -Brnxelles,  1877-1884. 

c.  Denmark. 

Danflk  meteorologisk  InBtitut. — Bulletin  m£teorologique  du  Nord,  public  par 
les  Instituts  mcteorologiques  de  Norvege,  de  Danemark  et  de  Suede.  Annee  1884. 
Oblong  8°.    Copenhague,  s.a. 

— — , — Maanedsoversigt  over  Vejrforholdene.     1 884,  Jan .—  Dec.    ft 

d.  France. 
I  Bureau  central  metiorologique  de  France.— Annales   .   .   .   pubiiees 

par  E.  Mascart.    Annies  1881-82.     Bulletin  des  observations  franchises.     Saint- 
Martin-de-Hinx.    2  vols.  la.  4°.    Paris,  1883-84, 
. — Bulletin  International.    xxviii*  Annee.     1884,  Jan.  1 — Dec  SI.    4°. 

Carlier,  H. — Observations  mdteorologiqnes  faites  &  Saint-Martin-de-Hinx,  France 
(Lnndes).  l"Decembre  1864  au  80  Movembre  1884.  31  pp.  la.  4°.  Bayonne, 
1885. 

. — Observrtions  mcteorologiques  faites  a  Saint-Martin-de-Hinx,  France 
(Landes).  lrrD£cembre  1883 — 30  Novembre  1884.  4  4-20  pp.,  26  plates,  la.  4°. 
Bayone,  1885. 

Commission  m6t£orologiqne  dlpartementale  des  Pyrlnles-Orientales 

—Bulletin  ineteorologique  du  Departement  des  Pyrenees-Orientales,  publie*    .     .     . 
par  le  Dr.  Fines,    xii'  annee,  1883.    87  pp.,  1  plate,  4°.    Perpignan,  1884. 
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Observatoire  du  Pic  du  Midi. — Ascensions  et  observations  faites  au  Fie, 
pendant  l'hiver  1873-1874.    8  pp.  la.  8°.    s.l.e.a. 

[Observatoire  du  Pic  du  Midi.] — Note  but  les  observations  meteorologiques 
faites  en  1874  au  Pic  du  Midi  de  Bigorre.  I*resentee  au  nom  dc  la  Societe  Ramond. 
9  pp.  la.  8°.     (Bagneres,  s.a.) 

(Observatoire  du  Pic  du  Midi) — Observations  meteorologiques  (fin  de  la 
campagne  de  1874.)     30  pp.,  1  plate,  la.  8°.    Bagneres,  1875. 


e.  Germany. 
Centralbureau  ftir  Meteorologie  und  Hydrographie  im  Grosshenog- 

tTmni  Baden. — Uebersicht  der  Ergebnisse  der  an  den  bauischen  meteorologischen 
Stationen  angestellten  Beobachtungen,  nebst  Wasserstandsatffzeichnungen  an  den 
wichtigsten  Hauptpegeln  des  Rbeins  im  Monats  Jan. — Dez.  1884,  Nos.  183-194.  f°. 
Sheets. 

Deutsche  Seewarte.  Hamburg. — Meteorologische  Beobacbtungen  in  Deutsch- 
land  von  18  Stationen  II.  Ordnung,  sowie  von  8  Normal-Beobachtungsetationen  und 
den  Signalstellen  der  Deutschen  Seewarte  fur  1879,  1881,  1882.  Jahrg.  ii.,  iv.,  v. 
3  vols.  sin.  f°.     Hamburg,  1881-1884. 

. — Wetterbericbt    Jahrg.  ix.     1884,  Jan.  1—  Dec.  31.     £>.    Sheets. 

[Orossh.  badische  meteorologische  Centralstation.]— Ergebnisse  der  an 

den  meteorologischen  Stationen  des  Grossherzogthuxns  Baden  im  Jahre  1882  ange- 
stellten  Beobachtungen.    13  pp.  la.  8°.    s.l.e.a. 

[Hauptstation  des  forstlichen  Versuchswesen  in  PreussenJ— Beobach- 

tungs-Ergebnisse  der  von  den  forstlichen  Versuchsanstalten  des  Ednigreicha 
Preussen,  des  Herzogthums  Braunschweig,  der  thiiringischen  Staaten,  der  Reichslande 
und  dem  Landesdirectorium  der  Provinz  Hannover  eingerichteten  forstlich-meteoro- 
logischen  Stationen.  Herausgegeben  yon  A.  Muttrich.  Zehnter  Jahrg.,  1884, 
Jan. — Dec.    8°.    Berlin,  s.a. 

[ .] — Jahresbericht  iiber  die  Beobachtungs-Ergebnisse  der  von  den  forst- 
lichen Versuchsanstalten  des  Konigreichs  Preussen,  des  Konigreichs  Wtirttemberg, 
des  Herzogthums  Braunschweig,  der  thiiringischen  Staaten,  der  Reichslande  und  dem 
Landesdirectorium  der  Provinz  Hannover  eingerichteten  forstlich-meteorologischen 
Stationen.  Herausgegeben  von  Dr.  A.  MtLttrich.  Neunter  Jahrg.,  1888.  124  pp. 
8°.    Berlin,  1884. 

II  K.  b.  meteorologische  Centralstation,  Munich.— Uebersicht  fiber  die 

Witterungsverhaltnisse  im  Konigreich  e  Bayern.  1 884,  Jan. — Dec.  la.  f».  Sheets. 
(Separat-Abdruck  au*  der  "  Augsburyer  Abeiidicitung") 

Konigliche  meteorologische  Central-Station,  Munich.— Beobachtungen  der 

meteorologischen  Stationen    im    Konigreich   Bayern  unter   Berucksichtigung  der 
Gewittererscheinungen  im  Konigreich    Wiirttcmberg.      Herausgegeben     .     . 
durch  W.  VOn  Bezold    and  C.  Lang.      Fiinfter  Jahrg.,  1883.     With   plates, 
sm.  f».    Miinchen,  1884. 

Eonigliches  meteorologisches  Institut,  Berlin.  —  Preussische  Statistik. 

lxxviii.    Ergebnisse  der  meteorologischen  Beobachtungen  im  Jahre  1883.    ziv.  + 
158  pp.,  1  plate,  sm.  f».    Berlin,  1884. 

KonigL  sachs.  meteorologisches  Institut— Wetterbericbt    1883,  Jan.  i— 

Mch.  31.     Oblong  sm.  8°.     Sheets. 

After  this  date  these  Reports  are  included  in  the  •*  Jahrbuch  "  of  the  Chemnitz 
meteor.  Inst. 

Konigliches    statistisches    Bureau    in   Berlin,— Witterung  nach  den 

Beobachtungen  des  kdniglichen  meteorologischen  Instituts.  1884,  Jan. — Dec,  4°. 
{Statist.  Correspondenz,  Jahrg.  x.-xi.,  1884-85.) 

Meteorologische  Centralstation,  Stuttgart.— Meteorologische  Beobach- 
tungen angestellt  im  Jahres  1883  und  1884  .  •  .  yon  Prof.  Dr.  Schoder.  2  parts, 
oblong  8°.     s.l.e.a. 

— .— Resultate.    Januar — Dezember,  1880-84.    5  parts,  la.  8°.    s.l.e.a. 

[Meteorologische  Centralstation,  Stuttgart]— Uebersicht  uber  die  Witter- 
ungsverhaltnisse .  .  .  nach  den  Beobachtungen  der  wurttemb.  meteorol.  Stationen 
(Vom  Prof.  Dr.  Schoder.)      1880,  1883,  1884.     3  parts,  oblong  la.  8°.    sJ.e.a. 
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Ministerial-Kommission  znr  Untersuchung  der  dentschen  Meere  in 

KieL — Ereebnisse  der  Beobachtungsstationen  an  den  deutschen  Kiisten  iiber  die 
physikalischen  Eigenschaften  der  Ostsee  and  Nordsee  und  die  Fischerei.  Jahrg. 
1883.    Hefti.— xii.    Oblong  fa0.    Berlin,  1884. 

Prestel,  M.  A*  P.—  Beitrage  zur  Kenntniss  des  Klima's  von  Ostfriesland.  Ent- 
haltend  Beobachtungen  iiber  die  in  landwirthschaftlicher  und  medizinischer  Be- 
ziehung  so  hochst  wichtigen  Faktoren  der  Witterung,  Sonnenlicht  und  Feucbtigkeit. 
so  wie  iiber  den  Ozongehalt  der  Luft.  26  pp.  8°.  Emden,  1858.  {Klein.  SchrifL 
naturf.  Gesellsch.  Emden  *  v.) 

Wetterwarte  der  Magdebnrgischen  Zeitung.— Jahrbueh  der  meteoroio- 

gischen  Beobachtungen  der  Wetterwarte  der  Magdebnrgischen  Zeitung,  Station  I. 
Ordnung.  Heraosgegeben  von  Dr.  R.  AB8mann.  Jahrg.  II.,  1883.  v.  +  60  pp., 
12  plates,  la.  4°.    Magdeburg,  1884. 

f.  Great  Britain  and  Ireland. 

Army  Medical  Department;  London. — Annual  abstract  of  meteorological 
observations  taken  atNetleyand  foreign  stations  in  the  year  1882.  12  pp.  la.  8°. 
{Army  Med.  Dep.  Rep.,  1882,  App.  xiv.,  p.  327.) 

C[apron],  J.  R. —  Meteorological  readings  taken  at  Guildown,  Guildford. 
Dec.  28,  1883 — Jan.  1,  1885.     Slips,  la.  8°. 

il  Fox,  W.  L.— Tables  of  sea  temperature,  bright  sunshine  and  climate  at  Falmouth, 
for  the  year  1883,  and  notes  by  W.  L.  Fox,  with  other  meteorological  tables  for 
West    Cornwall    and    the  Scilly    Islands.      20  pp.,  1  diagram,  8°.      {Rep.  R 
Cornwall  Polyt.  Soc^  1883.) 

Hoskins,  [S.  E.],  and  Collenette,  A.— Elements  of  the  climate  of  Guernsey 
for  40  yean — mean  results  of  observations  taken  twice  a  day,  from  January  1,  1843, 
to  December  81,  1882.    sm.  8°.    Sheet. 

HcLandsborOOgh,  J.,  and  Preston,  A.  E.— Meteorology  of  Bradford  for  1884. 
Computed  from  daily  observations  made  at  the  Exchange,  Bradford.  Oblong  8°. 
Sheet. 

Harriott,  W. — The  meteorological  record.  Monthly  results  of  observations 
made  at  the  stations  of  the  Royal  Meteorological  Society,  with  remarks  on  the 
weather  for  the  year  1883.    Vol.  iii.,  with  map,  la.  8°.    London,  1884. 

Mawley,  E. — The  weather  of  1884  as  observed  in  the  neighbourhood  of  London, 
and  compared  in  all  respects  with  that  of  an  average  year.  With  tables  of  daily 
observations  and  a  diagram,    viii.  +  81  pp.,  1  plate,  8°.    London,  s.a. 

II  Merrifield,  J. — Meteorological  summary-  [of  observations  recorded  at 
Plymouth]  for  the  year  1884.  Oblong  la.  8°.  Sheet.  ("  Western  Daily  Mercury*1 
1885,  Jan.  16.) 

Meteorological  Council,  London. — Hourly  readings  from  the  self-recording 
instruments  at  the  seven  observatories  under  the  Meteorological  Council.  1882. 
(Preface  by  R.  H.  Scott)     2  +  xx.  +  507  pp.  la.  4°.    London,  1885. 

Meteorological  Office,  London* — Daily  weather  report.  1884,  Jan.  1 — Dec.  31. 
2  vols.,  la  4°.    s.l.e.a. 

■  — The  Weekly  weather  report  of  the  Meteorological  Office  for  the  year 

1884  (new  series),  containing  synoptic  charts  and  descriptive  summaries  of  the 
weather  for  each  day  ;  also  tabular  summaries  of  temperature,  rainfall,  and  bright 
sunshine  for  each  week.    New  scries,  vol.  i.,  1884.    la.  4°.    London,  s.a. 

Prince,  C.  L. — The  summary  of  a  meteorological  journal,  kept  by  C.  L.  Prince, 
at  his  observatory,  Crowborough,  Sussex.     1883, 1884.    2  papers,  sm.  f>.    s.l.e.a. 

Radcliffe  Observatory,  Oxford. — Results  of  meteorological  observations  made 
at  the  Radcliffe  Observatory,  Oxford,  in  the  year  1881,  under  the  superintendence  of 
E.  J.  Stone.    Vol.  xxxix.     xii. +  131  pp.  la.  8°.     Oxford,  1884. 

||  Richards,  W.  H. — Abstract  of  the  weather  at  Penzance  and  neighbourhood  for 
the  years  1883,  1884.  la.  f°.  Sheets.  {Cornish  Telegraph,  Jan.  8,  1884,  and 
Jan.  1, 1885.) 

StonyhuTflt  College  Observatory. — Results  of  meteorological  and  magnetical 
observations,  by  the  Rev.  S.  J.  Perry.  1883.  93  pp.,  1  plate,  sm.  8°.  Roehampton, 
18S4. 

The  Appendix  contains  "  Results  of  met.  obsns.  taken  at  St.  Ignatius'  College, 
Malta,  by  the  Rev.  J.  Scoles."    June  1  to  December  31, 1883. 
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WaterhoUM,  J.  —  Eight  years'  meteorology  of  Halifax,  being  a  record  of 
observations  taken  at  Well  Head  daring  the  yean  1866  to  1873  inclusive.  '20  pp., 
2  diagrams,  4*.     Halifax,  B.a. 

g.  Holland. 
Koninklijk    nederlandsch    meteorologisch    Instituut  —  Nederlandsch 

meteorologisch  Jaarboek  Toor  1883  en   1884.    xxxv.  en  xxxvi.  Jaarg.     2  vols., 
oblong  8*.     Utrecht,  1884—85. 

h.  Italy. 

A880Ciazi0Il6  meteorologica  italiana. — Bollettino  decadico  pubblicato  per 
cara  delF  Osservatorio  centrale  del  Real  Collegio  Carlo  Alberto  in  Moncakeri. 
Anno  xii.,  1882-83.     la.  8°.    (Torino,  1882-84.) 


Brioschi,  F. — Riassunti  decadici  e  mensili  delle  osservazioni  meteoriche  fatte 
nel  R.  Osservatorio  di  Capodimonte  nell*  anno  1883.  8  pp.  la.  4°.  Napoli,  1884. 
(Rend.  R.  Accad.  Sc.  Fit.  e  Mat.  Napoli,  Fawc.  4°  e  5°,  Aprile  e  Maggio,  1884.) 

Osservatorio  della  Regia  Universita  di  Torino. —Bollettino.    Anno  xvii:. 

1883.     Oblong  la.  8°.     Torino,  1884. 


(Ragona,  D.) — Sulle  condizioni  meteoriche  di  Giugno  1884.  25  pp.  sm.  f\ 
(Mem.  R.  Accad.  Sc.t  serie  ii.,  vol.  iv.,  p.  8.) 

UfflciO  centrale  di  Meteorologia,  Roma. — Bollettino  meteorico.    Anno  vi., 
1884,  Jan.  I  -Dec.  31.    la.  4°.     Sheets. 

i.  Norway. 
Norwegisches  meteorologisches  Institut.— Jahrbuch    ...    fur  1883. 

Herausgegeben  von  H.  MohlL    v.  +  99  +  6  pp.  sm.  tf».    Christiania,  1884. 

j.  FOBTUGAL. 

Observatorio  do  Infante  D.  Luiz. — Annaes.  i8so — 1882.  Vols,  xviti. — xx. 

3  vols.,  with  plate*,  f°.    Lisboa,  1883-84. 

■  — Annaes  .  .  Observacoes  dos  postos  meteorologicos  segundo  o  piano 
adoptado  no  Congresso  de  Vienna  d' Austria.  1881, 1882.  2  vols.  f».  Lisboa, 
1883-1884. 

. — Boletim  mcteorologico.     1884,  Jan.  1 — T>ec.  31.    sm.  f°.    Sheets. 

. — Postos  meteorologicos.     1878.     Annexos  aos  Annaes  do  Observatorio 

do  Infante  D.  Luiz.    32  +  32  pp.  f».     Lisboa,  1883. 

Observatorio  meteorologico  e  magnetico  da  Universidade  de  Coimbra. 

— Observacdes  meteorologicas  feitas  ...  no  anno  de  1883.  (Prefacio  por 
A.  S.  ViSgaS.)    ix.  +  136  pp.  f».    Coimbra,  1884. 

k.  Russia. 
Physikalisches  Central-Observatorium,  St.  Petersburg.— Annalen .    .   . 

Herausgegeben  von  H.  Wild.  Jahrg.  1882.  Theil  I.  und  II..  2  vols,  1  map. 
sm.  f°.    St.  Petersburg,  1883. 

In  the  Russian  language  also. 

— — — . — Meteorologisches  Bulletin.     1884,  Jan.  1 — Dec.  31.    f>.     Sheets. 

In  the  Russian  language  also. 

Weihranch.  K. — Meteorologische  Beobachtungen  angestellt  in  Dorpat  in  d  en 
Jahren  1877-1880  iedigirt  und  bearbeitet  von  Dr.  K.  Weihrauch.  Zw5lfter  bis 
fiinfzehnter  Jahrg.  Dritter  Band.  Zweites  bis  fiinftes  Heft.  2  vols.  la.  8°.  Dorpat, 
1884. 

1.  Spain. 
Institnto  y  .Observatorio  de  Marina  de  San  Fernando.— Anaies .    .   . 

Publicados  de  Orden  de  la  Superiordidad,  por  el  Director  Don  C.  PujaxOlL 
Seccion  2*.  Observaciones  meteorologicos.  Ano  1883.  iv. +  134  pp.  t°.  San 
Fernando,  1884. 

ni.  Sweden. 
Meteorologiska  Central-Anstalt,  Stockholm.— ManadsafVersigt  af  Vfider- 

leken   i  Sverige  till  Land t broke ts  tjenst  utgifven  under  meteorologiska  Central- 

Anstaltens  inseende  af  Dr.  H.  E.  Hamberg.  Fjerde  Arg&ng.,  1884.  f9. 
Stockholm,  1885. 
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Obser.vatoire  mStforologique  de  lUniversite  d'UpsaL— Bulletin  mensuei. 

>].  xv.    Annee  1883.    Tar  Dr.  H.  H.  Hildebrandsson.      74  pp.  la.  4".     Upsal, 


Vol 

1883-84. 


n.  Switzerland. 


II  Gautier,  R— Nouvelle  organisation  des  observations  me'teorologiques  a 
Geneve,  au  Grand  Saint-Bernard  et  a  Martigny.  9  pp.  8°.  (Arch.  sc.  pkys.  not., 
3«  periode,  xi.,  1884,  p.  107.) 

||  Kammermanil,  A. — Resume  mcteorologique  de  l'annee  1883  pour  Geneve  et 
le  Grand  Saint-Bernard.  44  +  95  pp.  8°.  Geneve,  1884.  (Arch.  sc.  phys.  not. % 
1884,  Oct.) 

Sohweizerische  meteorologische  Centralanstalt  in  Zurich.— Wetter- 

bericht.     1884,  Jan.  1—  Dec.  31.    4°.    Shetts. 

In  the  French  language  also. 

q.  Greece. 

Association  litteraire  Pamaase.— Description  physique  d'Attique.  Mltforo- 
logie  et  phenom6uologie  par  Dr.  J.  P.  J.  Schmidt  2  +  28  pp.  la.  4°.  Athenes, 
1884. 

U. — Asia.    a.  General. 
China  Coast  Meteorological  Register.— 1883,  Jan.  i  to  Dec.  21.    slips. 

Hong-Kong. — Meteorological  register  at  [four  stations  in  Hong-Kong].  1882, 
Dec.  30 — 1883,  June  29.    6m.  f>.    Sheets. 

Imperial   meteorological    observatory,    T0M0.  —  Monthly  summaries 

(March — December)  and  monthly  means  for  the  year  1883,  with  37  maps.      159  pp. 
4°.    s.l.e.a. 

In  the  Japanese  language  also. 

. — Keport  of  the  meteorological  observations  at  Aoinori  for  the  year  1882. 


52  pp.  sm 


f°.    el.c.a. 

. — Hiroshima.     52  pp.  sm.  f\     s.l.e.a. 
>. — Kansawa.     52  pp.  sm.  f\    s.l.e.a. 
■. — Kioto.    52  pp.  sm.  f°.    s.l.e.a. 
•. — Kochi.     44  pp.  am.  f>.    s.l  e.a. 
■. — Nagasaki.    52  pp.  am.  f°.    s.l.e.a. 
». — Niigata.    52  pp.  sm.  f°.     s.l.ca. 
-. — Nobiro.    52  pp.  sm.  f».    s.l.e.a. 


. — Tokei.     142  pp.  13  diagrams,  sm.  f*\    s.l.c  a. 

. — Wakayama.     52  pp.  sm.  fl\    s.l.e.a. 

In  the  Japanese  language  also. 

. — Weather  maps.     1884,  Jan.  to  Dec.     12  vols.  4°.    s.l.ca. 

In  the  Japanese  language  also. 

(Knippillg,  E.J — Notes  on  the  meteorology  of  Japan.    Slip. 

Observatoire  magnetique  et  m6t6orologigue  de  Zi-ka-wei.—  Bulletin 

mensuel.    Tome  ix.,  1883.     With  plates,  sm.  f°.     Zi-ka-wei,  1684. 

(Principal  Civil  Medical  Officer,  Straits  Settlements.)— Meteorological 

returns,  Straits  Settlements,  1883.     sm.  t\     Sheets. 

Surveyor  General's  Office,  Colombo.— ltesults  of  meteorological  observations 

in  Ceylon  during  the  months  of  January  to  December  1888.    f>.     Sheets.     (Suppt. 
to  the  Cnjlon  Gov.  Gazette,  1883-84.) 

il  (Surveyor  General's  Office,  Colombo.)— The  meteorology  of  Ceylon  in 

1882  and  1883,  and  average  results  from  1869.     (1882  by  C.  H.  Allen.     1883  by 
J.  Stoddart.)     2  vols.  f».     (Administration  Rep.,  1882,  p.  26  B.,  1883,  p.  24  B.) 

b«  India. 

[Meteorological  Office,  Bengal.]— Bay  of  Bengal  weather  chart.     1883, 
June  1,  to  1884,  Dec.  31.    sm.  f>.    Sheets. 

Meteorological  Office,  Bengal.— Bengal  daily  weather  report.     1883,  May  16 
to  Nov.  9  ;  1884  May  16  to  Nov.  7.     «n.  f°.     Sheets. 

These  reports  are  only  published  during  the  rainy  season. 
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(Meteorological  Office,  BengaL)— Meteorological  and  rainfall  table  of  the 
Province  of  Bengal  for  the  months  of  January  to  December  1884,  with  annual  tables, 
sm.  f°. 

This  is  a  continuation  of  the  monthly  "  Table  of  rainfall  recorded  at  stations  in 
Bengal." 
— — . — Meteorological  report  of  the  province  of  Bengal  for  the  weeks  ending 
Jane  8,  1883,  to  January  2,  1885.    f°. 

After  May  30, 1884,  the  title  changes  to  "  Meteorological  and  Rainfall  Table  of 
the  Province  of  Bengal." 

For  previous  dates  see  "  Statement  of  rainfall  in  Bengal." 

[Meteorological  Office,  Calcutta.]— Note  on  the  meteorology  of  the  years 
1.882  and  1883,  by  the  Meteorological  Reporter  to  the  Government  of  India.    2  vols. 

[ .] — Report  on  the  meteorology  of  India  in  1882.     By  H.  F.  Blanford. 

Eighth  year.     1  vol.,  with  plates,  f\    Calcutta,  1884. 

Meteorological  Office,  India. — Abstract  of  the  results  of  meteorological 
observations  taken  at  the  Alipore  Observatory  in  the  months  of  Jan. — Dec.,  1884. 
sm.  f\    Sheets. 

[Meteorological  Office,  India.] — Meteorological  observations  recorded  at  six 
stations  in  India  in  the  year  1883,  corrected  and  reduced.  Published  .... 
under  the  direction  of  H.  F.  Blanford.    xi.  +  191  pp.  f°.    Calcutta,  1884. 

Meteorological  Office,  India. — Results  of  the  meteorological  observations 
taken  at  the  Alipore  Observatory,  from  30th  December  1883  to  3rd  January  1885. 
sm.  f\    Sheets. 

[Meteorological  Office,  India.]— Weather  report.  1884,  Jon.  1— Dec.  31. 
f>.     Sheets. 

<ff. — Africa. 

Danckelman,  A.  VOn. — Memoire  sur  les  observations  m6te*orologiques  mites  a 
Vivi  (Congo  Inferieur)  et  sur  la  climatologie  de  la  Cote  Sud-Ouest  d'Afrique  en 
general,     viii.  +  92  pp.,  2  plates,  1  map,  sm.  f\    Berlin,  1884. 

II  Hann,  J.  —  Einige  Resultate  aus  Major  von  Mechow's  meteorologischen 
Beobachtungen  im  Innern  von  Angola.  29  pp.  la.  8°.  (Sitzb,  k.  Akad.  Wi&sewsck., 
Wicn,  lxxxix.,  ii.  Abth.,  1884,  p.  191.) 

(Royal  Alfred  Observatory,  Mauritius.)— Mauritius  meteorological  results 

from  the  Blue  Books  for  1882  and  1883.     2  vols.  P>.    Port  Louis,  1888-84. 

[Service  m6t£orologiqne  du  Gouvernement  giniral  de  l'Algfrie.]— 

Bulletin    m&eorologique    du    Gouvernement  general    de    l'Alg6rie.      Annee  xe, 
1884,  Jan.  1— Dec.  81.    Oblong  sm.  f°.    Sheets. 

Service  mltlorologique  du   Gouvernement  glnlral  de  1'Algirie.— 

R&ume'  climatologique  du  mois.     1882,  Jan. — Sept.    f\    Sheets. 

29. — America,    a.  Canada. 

Cnndall,  H.  J.— Abstract  of  meteorological  register  for  the  year  1883. 
Charlottetown,  Prince  Edward  Island.     Oblong  la.  8°.     Sheet. 

(Magnetics!  Observatory,  Toronto.)— General  meteorological  register  for  the 
year  1884.    6  pp.  8°.    s.l.e.a. 

Office  of  the  Chief  Signal  Officer,  Washington.— Physical  observations 

during  the  Lady  Franklin  Bay  Expedition  of  1883.     Signal  Service  Notes,  No.  ziv., 
supplement  to  Signal   Service    Notes,  No.  x.    Prepared  under  the  direction   of 

W.  B.  Hazen  by  W.  H.  Lamar,  Jr.,  and  p.  w.  Ellis.    62  pp.,  u  plates, 

1  chart,  la.  8°.     Washington,  1884. 

b.  United  States. 

Sirkpatrick,  J.  A. — A.  general  abstract  of  meteorological  observations  made  at 
Philadelphia,  Pa.,  for  30 J  years  from  July  1st,  1851,  to  December  31st,  1881,  .  .  . 
Oblong  la.  8°.     Sheet. 

New  York  Meteorological  Observatory.— Abstract  of  registers  from  self. 

recording  instruments.     1883,  Jan. — Dec.,  and  annual  tables.    4°. 

Nipher,  F.  E. — [Bulletin  of  the]  Missouri  Weather  Service.  1884,  Jan.— Dec. 
4°. 
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Office  of  the  Chief  Signal  Officer,  Washington.— Bulletin  of  international 

meteorology  for  the  months  of  January  to  December,  1882.     With  plates,  la.  4°. 
Washington,  1883-84. 

This  bulletin  contains  daily  synchronous  observations  recorded  in  various 
countries  throughout  the  Globe,  and  is  a  continuation  of  the  "  Interna- 
tional simultaneous  meteorological  observations,  &c." 

. — War   Department   weather  map.      1884,  Jan.   1 — Dec.  81.      la.  fl\ 

Sheets. 

United  States  Naval  Observatory. — Meteorological  observations  made  at  the 
United  States  Naval  Observatory  during  the  years  1875,  1878,  and  1880.  3  vols. 
la.  4°.    Washington,  1877,  1882, 1884. 

1879  was  never  published  separately. 

c  Central  America. 
Ministerio  de  Pomento  de  la  Republica  Mexicana.— Boiedn.  Tomoviii., 

1883,  Nos.  1-3,  5-156.    la.  f°.    Sheets. 

d.  South  America. 

jj  Doering,  0. — Observations  me*teorologiques  faites  a  Cordoba  (Republique 
Argentine)  pendant  Panned,  1883.  144  pp.  la.  8°.  BuenoB  Aires,  1884.  (Bol. 
Acad.  Nac.  Cienc.  Cordoba,  vi.,p.  341.) 

Oficina  meteorolbgica  Argentina.— Anaies     .     .    .    por  su  Director 

B.  A  Gould.    Tomo  iv.     1  vol.,  with  map,  la.  4°.    Buenos  Aires,  1884. 

Osservatorio  astronbmico  de  Santiago.— Observaciones  meteoroitfjicas, 

1873-1881.    J.  I,  Vergara,  Director,    xcv.  +  266  pp.,  28  plates,  la  8°.     Santiago, 
1884. 

e.  West  Indies. 

*  Deville,  C.  Sainte-Claire. — Recherches  sur  les  principaux  phenomoncs  de 
m&eorologie  et  de  physique  terrestre  aux  Antilles.  Tome  premier,  comprenant 
1°  Observations  sur  le  tremblement  de  terre  du  8  FeVrier  1843  ;  2°  Tableaux 
meteorologiques.    323  pp.,  I  plate,  4°.^  Paris,  1860. 

||  (Hall  M.) — Weather  report  for  the  months  of  Jan. — Dec.  1884.  am.  £». 
Jamaica,  1&84-85.     [From  the  Jamaica  Gazette.] 

Jefotura  de  Obras  Pnblicas  de  la  Ysla  de  Puerto-Rico.— Resumen  de  las 

observaciones  ineteorol6*gicas  verificadas    .    .    .     1884,  Jan. — Dec.    4°.    Sheets. 

W[alcott].  R.  B. — Meteorological  observations  taken  at  the  Commercial  Hall, 
by  T.  L.  Ince,  and  at  Joes  River  House,  St.  Joseph's,  Barbados,  during  the  weeks 
ending  6th  Jan. — 28th  Dec,  1884.    Slips. 

[Walcott,  R.  BJ—  Meteorological  observations  .  .  .  taken  at  Joes  River 
House,  St.  Joseph's,  Barbados    .    .    .    during  the  year  1883.    sm.  f°.    Sheet. 

. — .The  meteorology  of  the  year  1883.  #2  pp.  la.  8°.     {Barbados  Agric. 

Gazette,  May  1,  1884.) 

<8*. — Australasia. 

Adelaide  Observatory. — Meteorological  observations  made  at  the  Adelaide 
Observatory  and  other  places  in  South  Australia  and  the  northern  territory  during 
years  1881,  1882,  under  the  direction  of  C.  Todd.  2  vols.,  with  plates,  sm.  f°. 
Adelaide,  1884-85. 

Colonial  Museum  and  Geological  Survey  Department,  Wellington.— 

Meteorological  report,  1883:  including  returns  for  1880,  1881,  1882,  and  averages 
for  previous  years.  (Preface  by  J.  Hector.)  xvi  +  68  pp.,  19  plates,  la.  8°. 
Wellington,  1884. 

Gore  R.  B. — Meteorological  observations,  Wellington.  1883,  Jan. — Dec. 
Slip*.    ' 

||  Hector*  J.— Abstract  of  meteorological  observations,  New  Zealand,  for  the 
quarters  ending  March,  June,  September,  and  December  1883.  sm.  f°.  Sheets. 
{New  Zealand  Gazette,  1883-84.) 

II  (Hector  J.) — Meteorological  observations  in  New  Zealand,  1883.  3  pp.  sm.  f°. 
{Statistics  of  New  Zealand,  1883,  p.  60.) 
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Melbourne  Observatory. — Monthly  record  of  results  of  observations  in  meteoro- 
logy, terrestrial  magnetism,  etc.,  etc.,  taken  at  the  Melbourne  Observatory,  together 
with  abstracts  from  meteorological  observations  obtained  at  various  localities  in 
Victoria.  Under  the  superintendence  of  R.  L.  J.  EUery.  1883,  Jan. — Dec. 
la.  8°.    Melbourne,  s.a. 

Meteorological  Observer,  Hobart — Report  of  the  meteorological  observer 
for  the  year  1883.    (By  J.  Shortt)     14  pp.  f\    s.l.cn. 

*  (Rochefort,  E.) — Mission  de  Tile  Saint-Paul.  Observations  meteorologiqnes 
recueiltics  k  rile  Saint-Paul.  48  pp.  4°.  (Recueil  de  3fem.,  Rapports  et  Documents 
relatifs  a  V observation  du  passage  de  Venus  sur  le  Soleil  du  9  Dec.  1874.  II.,  2*. 
part.,  No.  2.) 

[Survevor  General,  Perth.]— Meteorological  report  for  the  year  1883.  12  pp., 
13  plates,  f°.    Perth,  1884. 


Upton*  W. — Report  of  observations  made  on  the  expedition  to  Caroline  Island 
to  observe  the  total  solar  eclipse  of  May  6, 1883.  64  pp.,  7  plates,  la.  4°.  Washing- 
ton, 1884.     {Mem.  Nat.  Acad.  Sc,  vol.  ii.) 

Western  Australia.— Meteorological  curves  for  the  year  1883.  25  pp.  sm.  f>. 
s.l.e.a. 

$.— Sea. 
Danisches   meteorologisches    Instifcut   nnd  deutsche   Seewarte.  — 

T&gliche  synoptische  Wetterkarten.  fur  den  nordatlantischen  Ozean  und  die 
anhegenden  Theile  der  Kontinente.  Zweites  und  drittes  Quart.  (Marz  bis  Aug. 
1881.)    2  vols.,  with  charts,  f\    Copenhague  et  Hambourg,  1884. 

Gaimard,  P.— Voyages  de  la  Commission7  Scientifique  du  Nord,  en  Scandinavic, 
en  Laponie,  au  Spitzberg  et  aux  Ferde,  pendant  les  annee*  1838,  1839  et  1840,  sur 
la  corvette  La  Recherche,  commanded  par  M.  Fabvre ;  publies  par  ordre  du  Roi  sous 
la  direction   de  M.   P.   Gaimard.     Meteorologie  ;   par  V.  Lottin,  A.  BravaiB, 

C.  B.  Lilliehook,  P-  A.  Siljestrom,  Ch.  Martins,  J.  De  Laroche-Poncie, 

L.  L.  IiQBStadiUS,  et  E.  Pottier.     Tomes  I.  et  II.     2  vols.  la.  8°.     Paris,  s.a. 

Eoninldjjk  necLerlandsch  meteorologisch  Institunt.—  Tabeiiarisch  over- 

zicht  der  meteorologische  waarnemingen  van  nederlandschc  en  duitsche  schepen  in  de 
chineesche  zee.  Quadraat  97*.  (Voorrede  door  P.  p.  van  Heerdt.)  iv.  +  49  pp. 
la.  4°.    Utrecht,  1884.  « 

*  Vincendon-Dumoulin,  C.  A.  et  Gonpvent-Desbois,  —.—Voyage  au  Pole 

Sud  ct  dans  FOceanie  sur  les  corvettes  1/ Astrolabe  et  La  Z61ee,  execute  par  ordre  du 
Roi  pendant  les  annees  1837-1838-1839-1840,  sous  le  commandement  dc  J.  Dumont 
D'Urville,  Capitaine  de  Vaisseau.  Physique,  par  MM.  Vincendon-Dumoulin  et 
Coupvent-Desbois.    Tome  premier,    xxi.  +  387  pp.  la.  8°.     Paris,  1842. 

Q— METEOROLOGY.— TABLES. 

I'  Glaisher,  J. — On.  the  corrections  to  be  applied  to  the  monthly  means  of 
meteorological  observations  taken  at  any  hour,  to  convert  them  into  mean  monthly 
values.     15  pp.  4°.     [Phil.  Tranjf.,  1848,  p.  125.] 

*  Ronketti,  J.  Gk  H. — Formula  and  tables  for  ascertaining  the  force  and  weight 
of  aqueous  vapour  in  the  atmosphere,  and  the  corresponding  degrees  of  evaporation, 
with  J.  G.  H.  Itonketti's  improved  wet  and  dry  bulb  hygrometer.  15  pp.,  1  plate, 
8°.     London,  1842. 

Salino,  F. — Tavole-Prontuario  da  1  a  5000  metri  per  la  niisura  delic  altczze  col 
mezzo  del  barometro  coile  pressioni  normali  per  ogni  metro  di  elevazioue,  e  corresioni 
per  Tinfluenza  de'  Raggi  Vetori  della  Terra  posizione  del  variabile  pei  barometri  fissi 
colla  riduzione  al  mare  delle  osservasioni  barometriche.    x.  +  24  pp.  8°.    Bcelluno, 

1883. 


Schreiber,  P. — Beitrag  zur  Frage  der  Reduction  von  Barometerst&nden  auf 
ein  andercs  Niveau.     18  pp.  sm.  f°.    Halle,  lb84.     (Leopoldina,  Heft  xx.) 

T— PERIODICALS,   PROCEEDINGS,   TRANSACTIONS,  AND 

ANNUAL  REPORTS. 

Academia  nacional  de  ciencias  en  C6rdoba  (Republica  Argentina).— 

Boletin.    Tom.  ▼. — vi.  2  vols,  with  plates,  la.  8°.     Buenos  Aires,  1883-84. 

Academic  dOS  Sciences,  Paris. — Comptes  liendus  hebdomadaires  des  seances. 
.     .     .   Tomes  xcviii. — xcix.,  1884.    2  vols.  4°.     Paris,  1884. 
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Archives  des  sciences  physiques  et  natnrelles.  —  Troisieme  periode. 

Tomes  xi.-xii.    2  vols.,  with  plates,  8°.     Geneve,  1884. 

Assmaiin,  R. — Das  Wetter-Meteorologische  Monatsschrift  fur  Gebildete  aller 
Stande.  Herauagegeben  yon  R.  Asamann.  Zogleich  Organ  des  Vereines  fiir 
Wetterkunde  zu  Magdeburg,  Zweigverein  der  deutschen  meteorologischen  Gesell- 
schafL    I.  Jahrg.,  1884.     1  vol.  la.  8°.    Magdeburg,  1885. 

Association  SCientifique  de  France. — Bulletin  hebdomadaire.  Deuxierae 
serie.    Tomes  ix.-x.,  1884-85.    2  vols.  8°.    Paris,  1884. 

Associations  meteorolo&^ica  italiana. — Bollettino  mensuale  pubblicato  per 
corn  dell'  Oaservutorio  centrale  del  Real  Collegio  Carlo  Alberto  in  Moncalieri. 
Seidell.,  vol.  iii.  (della  intera  Collezione,  vol.  xviii.)  Anno  1882-83.  1  vol.  sm.  fv 
Torino,  1883. 

Botanic  Gardens,  Trinidad. — Report  on  Botanic  Gardens  Department  for 
1883,  together  with  meteorological  returns,  including  annual  rainfall  1862  to  1883. 
(By  H.  Preetoe.)     14  pp.  f>.    s.l.e.a. 

British  Association  for  the  Advancement  of  Science.— Report  of  the 

fifty-third  meeting    .    .    .    held  at  Soutbport  in  September  1883.    Ixxx.  +  700 
+  103  pp.,  16  plates,  8°.    London,  1884. 

Bureau  central  mltlorologique  de  France.— Annales  .  .  .  publics 
parE.Ma8cart:— 

Annee  1881.    II.  Bulletin  des  observations  francaises  et  revue  climatologique. 

1  vol.,  with  plates,  la.  4°.    Paris,  1883. 
1882.      I.  fitude  des  orages  en  France,  et  memoires  divers.     1  vol.,  with 
plates,  la.  4°.    Paris,  1884. 
III.  Plnies  en  Prance.     1  vol.,  with  plates,  la.  4°.    Paris,  1884. 
IV.  Me'teorologie  generate.     1   vol.,  with  plates,  la.  4°.      Paris, 
1884. 

Centraltmreanfi^MeteorologieniidHydrog^apUeimOrossherzogthiim 

Baden. — Jahres-Bericht  nebst  den  Ergebnissen  der  meteorologischen 

Beobachtongen  und  der  Wasserstandsaufzeichnungen  am  Rhein  und  an  seinen 
grdssern  Nebenfliissen  fur  das  Jahr  1883.  iv.  +  77  pp.,  8  plates,  la.  4°.  Karlsruhe, 
1884. 

*  Ciel  et  Terre. — Revue  populaire  d'astronomie,  de  meteorologie,  et  de  physique 
du  globe.  Cinquieme  annee.  I"  Mars  1884—15  Fevrier  1885.  1  vol.,  with  plates, 
8°.    Bruxelles,  1885. 

Comiti  international  des  Poids  et  Mesures.— Proces-verbaux  des  Beances 

de  1883.  144  pp.  8°.  Paris,  1884. 

Commission  mlteorologiqne  du  Departement  de  Vaucluse.— Compte- 

Rendu  pour  l'annee  1888.    28  pp.,  5  plates,  sm.  tf\     (Avignon,  s.a.) 

Department  of  Marine  and  Fisheries,  Ottawa. — Seventeenth  annual  report 

.  .  .  being  for  the  fiscal  year  ended  30th  June,  1884.  lxx.  +  260  pp.,  1  chart, 
la.  8°.     Ottawa,  1885. 

D6pdt  des  Cartes  et  Flans  de  la  Marine,  Paris.— Annales  hydrographiques. 

3e  eerie.  Tomes  v.-vi.  Annees,  1883-84.  2  vols.,  with  plates,  la.  8°.  Paris, 
1883-85. 

*  Deutsche  meteorologische  Gesellschaft.—  Meteoroiogische  Zeitschrift. 

Herausgegeben  von  der  deutschen  meteorologischen  Gesellschaft.  Bedigirt  von 
"W.  Koppen.    Erster  Jahrg.,  1884.     1  vol.,  with  plates,  sm.  f°.    Berlin,  s.a. 

Deutsche  Seewarte.— Aus  dem  Archiv  der  Deutschen  Seewarte.  iv.  Jahrg. 
1881.    iv.  +  57  +  xxii.  +  4  +  4+50  pp.,  4  plates,  4°.    Hamburg,  1884. 

.— Monatliche  Uebersicht  der  Witterung  fur  jeden  Monat  des  Jahres  1888. 

Jahrg.  viii.    With  plates,  la.  8°.    Hamburg,  s.a. 

Devonshire. — First  report  of  the  Committee  on  the  meteorology  of  Devonshire. 
(By  W.  C.  Lake,  Secretary.)  3  pp.  8°.  (Trans.  Devonsh.  assoc.  adv.  sc, 
1876.) 

FilL&ka  Vetenskaps-Societeten.— tttVersigt  af  Finska  Vetenskaps-Societetens 
Forhandlingar.    xxv.    1882-1883.    With  plates,  8°.     Helsingfors,  1883. 

*  Flainmarion,  C. — L* Astronomic  Revue  d'astronomie  populaire,  de  meteoro- 
logie et  de  physique  du  globe,  exposant  les  progres  de  la  science  pendant  1 'annee. 
.     .     .    Troisieme  annee,  1884.     1  vol.  la.  8°.     Paris,  1885. 
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Franklin  Institute,  Philadelphia.— The  journal  of  the  Franklin  Institute, 
devoted  to  science  and  the  mechanic  arts,     .      .  Vols,  cxvii.-cxviii.   Third 

series,  vols.  lxxxvii.-lxxxviii.,  1684.    2  vols.,  with  plates,  8°.    Philadelphia,  1884. 

Geological  and  Natural  History  Surrey  of  Canada,— Report  of  progress 

for  1880-81-82.     1  vol.,  with  plates  and  maps,  la.  8°.     Montreal,  1883. 

(Government  Observatory,  Bombay.)— Report  on  the  condition  and  pro- 
ceedings of  the  Government  Observatory,  Colaba,  for  the  year  which  ended  with  the 
SOth  June,  1884.     9  pp.  sm.  ft    s.l.e.a. 

Hansa. — Zeitschrift  fur  Seeweaen.  (Redigirt  und  herausgegeben  von  W.  VOn 
Preeden.)    xxi.  Jahrg.,  1884.    sm.  f\    Hamburg,  s.a. 

Hinrichs,  G. — Bulletin  of  the  Iowa  Weather  Service,  1881.  Nos.  91-102. 
58  pp.  la.  8°.    Iowa,  1881. 

Hong-Kong  Observatory. — Annual  report  for  1884.  8  pp.  sm.  f».  Dated 
Hong-Kong,  17th  January,  1885. 

(Hydrographic  Office,  Washington.)— Annual  report  of  the  Hydrographer 
to  the  Bureau  of  Navigation  for  the  fiscal  year  ending  Jane  30,  1884.  14  pp.  la.  8°. 
Washington,  1884. 

Hydrographisches  Amt  der  Admiralit&t,  Berlin.— Annaien  der  Hydro- 

grapnie  und  maritimen    Meteorologie.     Organ  des  hydrographischen  Amtes  and 
der  deutschen  Seewarte.    Zwolfter  Jahrg.,  1884.    With  plates,  la.  8°.    Berlin,  s,a. 

Kais.  Honigl.  geographische  Gesellschaft  in  Wien.— Mittheilungen.  1883. 

xxvi.  Band  (der  neueiiFolge  xvi.).    With  plates,  la.  8°.    Wien,  1883. 

K.  K.  hydrographisches  Amt.  Pola. — Mittheilungen  aus  dem  Gebiete  des 

Seewesens.    Jahrg.  1884.     xii.  Bd.'    With  plates,  la.  8°.    Pola,  1884. 

Contains  also  some  unnumbered  pages  of  meteorological  observations  recorded  at 
Pola  during  1883-84. 

Haiserliche  leopoldino-carolinische  deutsche  Akademie  der  Natur- 

forscher. — Leopoldina.   Herausgegeben  von  C.  H.  Knoblauch.    Heft.  xviii.-xix., 
1882-83.     2  vols.  la.  4°.     Halle,  1882-83. 

*  Kettler,  J.  I. — Zeitschrift  fur  wissenschaftliche  Geographic  Band  it.  With 
plates,  la.  8°.    Wien,  1883. 

il  Kew  Observatory. — Report  of  the  Kew  Committee  for  the  years  ending 
October  31,  1883  and  1884,  with  appendices  containing  results  of  magnetical, 
meteorological,  and  solar  observations  made  at  the  Observatory.  2  toIs.  8°. 
London,  1883-84.     (Proc.  Roy.  Soc,  1883  and  1884.) 

Knowledge. — An  illustrated  magazine  of  science  plainly  worded,  exactly 
described.  Conducted  by  R.  A.  Proctor.  Vols,  v.-vi.,  1884.  2  vols.,  4°. 
London,  1884. 

Kongelige  danske  videnskabernes  Selskab.— Oversigt  over  det    .    .    . 

Forhandlinger  og  dets  Medlemmers  Arbejder  i  Aaret  1883.     With  plates,  la.  8°. 
Kj^benhavn,  1883-84. 

Honigl.  sachsisches  meteor ologisches  Institut— Jahrbuch,  1883.    299  + 

64  +  iv.  +  36  pp.,  8  plates,  la.  4°.     Chemnitz,  1884. 

Koninklijk    nederlandsch    meteorologisch    Instituut.  —  Nederlandach 

mcteorologisch  Jaarboek  voor   1877.    Zes  en  twintigste  Jaargang,  Tweede  Deel. 
vii.  +  292  pp.,  oblong  8°.    Utrecht,  1884. 

Labor atoire  de  Chimie  du  Caire.— Bulletin.    Ann6e  1 88 1-82.    Decembre, 

1882.     53  pp.  8°.     Caire,  s.a. 

Leicester  Literary  and  Philosophical  Society— Report  of  the  Counci 

....    presented  to  the  annual  general  meeting,  assembled  June  23rd,  1884 
35  pp.  8°.    Leicester,  [1884], 
. — Transactions.     Forty-ninth  session,  1883-84.    pp.  61-91,  8°.    s.l.e.a. 

Literary  and  Philosophical  Society,  Manchester.— Memoirs.     Third 

series.    Vols.  vii.  and  ix.     2  vols.,  1  plate,  8°.    London,  1882-83. 

Vol.  ix.  has  a  separate  title  page—"  A  centenary  of  science  in  Manchester  (in 
a  series  of  notes)  by  R.  AngUS  Smith." 
. — Proceedings.     Vols,  xx.-xxii.     Sessions  1880-83.    3  vols.,  8°.    Man- 


chester, 1881-83. 

*  London,  Edinburgh,  and  Dublin  Philosophical  Magazine  and  Journal  of 
Science.   Conducted  by  sir  R.  Kane,  Sir  W.  Thomson,  and  W.  Francis. 

Fifth  series.     Vols,  xvii.-xviii.,  1884.    2  vols.,  with  plates,  8°.    London,  s.a. 
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London  Institution.  —Journal.    Nos.  37-89, 1882-84.    8°.    s.l.e.a. 

(Melbourne  Observatory.)— Nineteenth  report  of  the  Board  of  Visitors  to  the 
Observatory ;  together  with  the  annual  report  of  the  Government  Astronomer.  (1 883- 
84.)     12  pp.  sm.  f°.    Melbourne,  s.a. 

Meteorological  Commission.  Cape  of  Good  Hope.— Report    ...    for 

the  year  1883.    vi.  +  70  pp.  sm.  f°.     Cape  Town,  1884. 

Meteorological  Council)  London.— Keport  of  the  Meteorological  Council  to 
the  Royal  Society,  for  the  years  ending  the  31st  of  March  1883  and  1884.  2  vols., 
with  plates,  la.  8°.    London,  1884-5. 

. — The  monthly  weather  report  of  the  Meteorological  Office  for  the  year 

1884.    iii.  + 180  pp.,  25  plates,  la.  4°.    London,  1885. 

. — The  quarterly  weather  report  of  the  Meteorological  Office  for  the  year 

1876.    New  series.    (Preface  by  R.  H.  Scott)   With  plates,  la.  4°.    London,  1884. 

■  — The  quarterly  weather  report,  1878.    Appendices  and  Plates.    32  pp., 

73  plates,  la.  4°,    London,  1884. 

[Meteorological  Office,  India.] — Report  on  the  administration  of  the  meteoro- 
logical department  of  the  Government  of  India  in  1883-84.     110  pp.  f>.    s.Le.a. 

(Meteorological  Office,  Madras.) — Administration  report  of  the  meteoro- 
logical reporter  to  the  Government  of  Madras,  for  the  year  1888-84.  (By  E.  I. 
FogSOn.)     19  PP-  la.  8°.    Madras,  1884. 

Meteorological  Service,  Dominion  of  Canada.— Monthly  weather  review. 

1884,  Jan. — Dec.    With  plates,  la.  4°.    s.l.e.a. 

— Report   ...  by  C.  Carpmael.    For  the  year  ending  December  81, 

1882.    xix.  +  137  pp.,  1  plate,  la.  8°.     Ottawa,  1884. 

Ministdre  de  la  Marine  et  des  Colonies,  Paris.— Revue  maritime  et 

coloniale.     Tomes  lxxxi.-lxxxiv.    4  vols.,  with  plates,  la.  8°.    Paris,  1884-85. 

Ministerio  de  Fomento.  Observatorio  meteorol6gico  central,  M&rico.— 

Revista  mensual  climatol6gica.  Resumen  de  los  datos  fisicos  y  estadisticos  colectados 
en  el  observatorio  de  Mexico.  Tomo  i.,  Nos.  1  to  17.  572  pp.,  6  tabular  forms, 
sm.  f°.     (Mexico,  1881-82.) 

*  Nature. — A  weekly  illustrated  journal  of  science.  Vols,  xxix.-xxx.  1883-84. 
2  vols.,  with  portrait,  la.  8°.    London  and  New  York,  1884. 

*  Nature,  La. — Revue  des  sciences  et  de  lcurs  applications  aux  arts  et  a- 
Vindustrie.  Journal  hebdomadaire  illustrl.  Redacteur  en  chef  G.  Tissandier. 
Douzieme  annee,  1884.     lcr  et  2C  semestrcs.    2  vols.  sm.  f°.    Paris,  s.a. 

*  Nautical  Magazine  for  1884.  A  journal  of  papers  on  subjects  connected  with 
maritime  affairs.    New  series.    Vol.  liii.    8°.    London,  s.a. 

Obeervatoire  Royal  de  Brnxelles.— Annuaire.    1 880-82, 1884-85.    Annies 

47-49,  51-52.     5  vols.,  with  plates,  18°.    Bruxelles,  1879-84. 

Oesterreichische Gesellschaft fiir Meteorologie  — Zeitschrift.   Redigirt  von 

J.  Ffr™i      xix.  Band.     With  plates,  la.  8°.     Wien,  1884. 

[Office  of  the  Chief  Signal  Officer,  Washington.]— Annual  report  of  the 

Chief  Signal  Officer,  United  States  Army,  to  the  Secretary  of  War,  for  the  fiscal 
years  ending  June  30,  1881  and  1882.  (1882  in  two  parts.)  8  vols.,  with  plates, 
la.  8°.    Washington,  1881  and  1883. 

Petermann's  (Dr.  A.)  Mitteilnngen  aus  Justus  Perthes'  geographischer 
Anstalt.  Herausgegeben  von  E.  Behm.  Letztes  Quartal  von  A.  Snpan. 
30  Band,  1884.    With  plntes,  4°.     Gotha,  s.a. 

. — Erganzungsband  xv.,   1883-1884.    Nos.  71-75.    With  plates, 

4°.     Gotha,  1884. 

Physikalischer  Verein  zu  Prankfort  am  Main.— Jahresbericht .    .    .  fur 

das  Rechnungsjahr  1882-83.  75  pp.,  6  sheets  of  met.  obsns.  for  1883,  2  diagrams, 
8°.    Frankfurt  a/M.,  1884. 

Pontiflcia  TJlliversita  Gregoriana,  continuazione  del  bullettinometeorologico 
dell'  osservatorio  del  Collcgio  Romano,  con  corrispondenza  e  bibliografia  per 
Vavanzamento  della  fisica  tcrrestre,  fondato  dal  P.  Angelo  Sccchi.    Vol.  xx.,  anno 

.,  1881.     sm.  f°.     Roma,  1 881 . 


Principal  Civil  Medical  Officer,  Singapore.— Annual  medical  report  on  the 

Civil  Hospitals  in  the  Straits  Settlements  for  the  year  1883.    38  pp.  f°.    s.l.e.a. 

Contains  some  abstracts  of  met.  obsns. 
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(Royal  Alfred  Observatory,  Mauritius.)— Annual  report  of  the  Director  of 

the  Royal  Observatory  for  the  year  1882.     37  pp.  sm.  1°.     s.l.e.a. 

Royal  Cornwall  Polytechnic  Society.— The  fifty-first  annual  report,  ms. 

xii.  +  148  +  28-4- 12  pp.,  4  plate*,  8°.     Falmouth,  s.a. 

Royal  Dublin  Society. — The  scientific  proceeding*.  New  series.  Vol.  iii. 
With  plates,  8°.    Dublin,  1883. 

. — The  scientific  transactions.    Vol.  i.,  series  ii.    2  vols.,  with  plates.    4°. 

Dublin.  1877-1883. 

Royal  Geographical  Society.  London.— Proceedings  ...  and  monthly 
record  of  geography.  New  monthly  series.  Vol.  vi.,  1884.  With  plates,  la.  8°. 
London,  1884. 

Royal  Institution  Of  Great  Britain.— Notices  of  the  proceedings  at  the 
Meetings  of  the  Members  .  .  .  with  abstracts  of  the  discourses  delivered  at  the 
evening  Meetings.     Vol.  x.,  1882-1884.     With  plates,  8°.    London,  1884. 

Royal  Meteorological  Society,  London.— Quarterly  journal.    Vol.  z.,  1884. 

With  plates,  la.  8°.     London,  1884. 

Royal  Society  Of  Edinburgh. — Proceedings.     Vol.  xi.     Nov.  1880  to  July 

1882.  With  plates,  8°.     Edinburgh,  1882. 

Royal  Society  Of  London. — Proceedings.  Nov.  15,  1888,  to  Dec.  1,  1884. 
Vols,  xxxvi.-xxxvii.    2  vols.,  with  plates,  8°.     London,  1884. 

Royal  Society  Of  New  South  Wales.— Journal  and  Proceedings  .  .  .  , 
1882-3.  Vols,  xvi.-xrii.  Edited  by  A.  Liversidge.  2  vols.,  with  plates,  8°. 
Sydney,  1883-84. 

Royal  Society  Of  Tasmania. — Papers  and  Proceedings  [and  Report]  .  «  . 
for  1883.     1  vol.,  with  plates,  8°.     Hobart,  1884. 

Royal  United  Service  Institution,  London.— Journal.    Vol.  xxvii.    With 

plates,  8<\   London,  1884. 

Rugby  School  Natural  History  Society.— Report   ...    for  the  year 

1883.  (Preface  by  C.  H.  Hodges  and  G.  C.  Richards,  Editors.)     xvi.  +  60  pp., 
5  plates,  8\     Rugby,  1884. 

Schweizerische  meteorologische  Central- Anstalt— Annaien.   1883.    Der 

"  Schweizerischen  meteorologischen   Beobachtungen  "  zwanzigster   Jahrg.      With 
plates,  4°.     Zurich,  s.a. 

Scientific  Department  of  the  Naval  Technical  Committee,  St.  Peters- 
burg.—Naval  Repertory.  1884,  Nos.  2-12  ;  1885,  No*.  1-2.  Vols,  cc.-ccvi.,  with 
plates,  la.  8°.     St.  Petersburg,  1884-85. 

In  the  Russian  language. 

Severn  Fishery  Board.— Eighteenth  annual  report  of  the  Board  of  Con- 
servators of  the  Severn  Fishery  District,  with  .  .  .  resolutions  passed  at  a 
meeting  of  the  Board,  held  at  the  Guildhall,  Worcester,  on  the  8th  January,  1885. 
71  pp.,  3  plates,  8°.    Worcester,  1885. 

Shipwrecked  Mariner,  The.— Quarterly  maritime  magazine.  Edited  by 
W.  R.  Buck.  Vols,  xxix.-xxxi.,  1882-1884.  3  vols.,  with  plates,  8°.  1882- 
1884. 

Smithsonian  Institution,  Washington.— Annual  report  of  the  Board  of 

Regents  of  the  Smithsonian  Institution,  showing  the  operations,  expenditures  and 
condition  of  the  Institution  for  the  year  1882.    xx.  +  855  pp.  8°.     Washington,  1 884. 

S0Ci6t6  de  GMographie  de  Gen&ve.— Le  Globe.  Journal  geographique. 
Tome  xxiii.    Quatridme  serie,  Tome  iii.,  8°.    Genfeve,  1884. 

Society  des  sciences  naturelles  de  NeuchAtel—  Bulletin.    Tomes  xiii.- 

xiv.,  1882-84.     2  vols.,  with  plates,  8°.     Neuch&tel,  1883-84. 

Soci6t6  m6t6orologique  de  France.— Annuaire.  Tome  xxxi.,  1883.  With 
plates,  la.  8°.    Paris,  s.a. 

Society  Of  Arts,  London.— Index  to  vols,  i.-xxx.  of  Journal.  3  vols.,  la.  8°: 
London,  1863,  1873,  1884. 

.—Journal.    Vol.  xxxii.    Nov.  23,  1883,  to  Nov   14,  1884.     With  plates, 

la.  8°.     London,  1884. 

Symons'B  monthly  meteorological  magazine.  Vol.  xix.,  1884.  With  plates,  8°. 
London,  s.a. 


Appendix  XVIL  li9 

Ufficio  centrale  di  Meteorologia  italiana.— Annali.    Serie  II.    Vol.  iv., 

Parts  i.-iii.,  1882.     3  vols.,  with  plates,  sm.  f°.     Roma,  1884. 

Yorkshire  Philosophical  Society.— Annual  report  of  the  Council    .    .    . 

for  hoccclxxxiii.    Presented  to  the  annual  meeting,  February  5th,  1884.    35  pp. 
la.  8°.     York,  1884. 

U— RAINFALL. 

(Adelaide  Observatory ).— Rainf all.     1883,  Jan.-Dec.    4°.    Sheets. 

*  !!  Becquerel,  [A.  CJ  et  E. — Memoire  sor  les  quanta  tes  d'eau  tombees  pre,s  et 
lorn  des  bois.  Lu  dans  la  seance  du  5  avril  1869.  14  pp.  4°.  [Mem  Acad.  Sc. 
Paris,  xxxvi.,  1870,  p.  741.] 

II  Blanford,  H.  P.— On  the  connexion  of  the  Himalaya  snowfall  with  dry  winds 
and  seasons  of  drought  in  India.    22  pp.  8°.     (Proc.  R.  Soc.,  1884,  No.  232.) 

. — Rainfall  chart  of  India,  showing  the  average  annual  distribution  df  the 

rainfall  according  to  locality  and  season.    2  sheets,  la.  f°.     Calcutta,  1883. 

-. — The  theory  of  the  winter  rains  of  Northern  India.     16  pp.,  1  plate,  8°. 


Calcutta,  1884.     (Journ.  Asiat.  Soc.  Bengal,  liii.,  Part  ii.,  No.  1,  June,  1884.) 

I! . — The  theory  of  the  winter  rains  of  Northern  India.    4  pp.  8°.     (Proc, 

Asiat.  Soc.  Bengal,  1884,  March.) 

Bryan.  W.  B.— Rainfall  at  .  .  .  stations  in  the  Counties  of  Iiancaster  nnd 
York.     1876-1883.     Oblong  la.  8°.     Sheet. 

Colonial  Secretary's  Office,  Hongkong.— On  the  mean  monthly  and  annual 
rainfall  at  Hongkong.     (By  W,  l)oberCJ£.)     sm.  f°.     Sheet. 

U  Eliot,  J.— The  rainfall  of  Cherrapunji.  17  pp.,  1  plate,  la.  8°.  (Quart.  Journ. 
Meteor.  Soc,  viii.,  1882,  p.  41.) 

Harvey,  C.  W. — Rainfall  in  Herts.  For  the  months  of  January  188 1  to 
November  1883.     Oblong  sm.  8°.     Sheets. 

II  Hellmann,  Q. — Grosste  Niederschlagsmengen  in  Dtutschland,  mit  besondere* 
Her  ticks  ichtigung  Norddeutschlands.  11  pp.  sm.  f°.  Berlin,  1884.  (Zeitschr.  k. 
preuss  statist.  Bureau,  1884,  p.  251.) 

II  Kdppen,  W. — Zur  Charakteristik  der  Regen  in  N.W.  Europa  nnd  Nordainerika- 
15  pp.  sm.  f°.     (Meteor.  Zeitschr.  deutsche  meteor.  Gesellsch.     1885,  Jan.,  p.  10.) 

Manchester,  Sheffield,  and  Lincolnshire  Railway.— Monthly  statement  of 

rain  fallen  in  the  year  ending  31st  December,  1882.     sm.  f°.     Sheet. 


illustrating 

graphical  re 

Report  of  the  Meteorological  Commission  for   1883.]     7  diagrams,  sm.  f°.     [Rep. 

Met.  Comni.,  1884,  App.  E.] 

(Meteorological  Office,  Bengal.)— Statement  of  rainfall  in  Bengal  for  the 
weeks  ending  the  6th  of  April  to  the  1st  of  June,  1883.    f°.     Sheets. 

For  continuation  of  this  see  "  Meteorological  Report  of  the  Province  of  Bengal." 
(P.  B.  b.) 
Moore,  J.  W—  Rainfall  in  1884,  at  40,  Fitzwilliam  Square,  West,  Dublin.     8°. 
Sheet. 

[Obeervatorinm  te  Batavia.]—  Regenwaarnemingen  in  Nederlandsch-Indi'e. 
Vijfde  Jaargang,  1883.  (Inleiding  van  J.  J.  Poortman.)  xii.  +  360  pp.  fe°. 
Batavia,  1884. 

Title  page  and  Preface  in  the  English  language  also. 

i|  Bagona,  D.— Pioggia  a  differenti  altezze.  12  pp.  sm.  f°.  Roma,  18S3. 
(Annali  delta  meteorologia.     1882,  Parte  i.,  p.  35.) 

Russell,  H.  C. — Results  of  rain  and  river  observations  made  in  New  South 
Wales  during  1888.    27  pp.,  3  plates,  la.  8°.     Sydney,  1884. 

||  Scott,  R.  H.— On  the  diurnal  range  of  rainfall  at  the  seven  Observatories  in 
connexion  with  the  Meteorological  Office:  1871-80.  22  pp.,  5  platee,  la.  4". 
(Quart.  Weather  Rep.,  1877,  App.  i\.,p.  [13].) 

Service  mltforologique  du  Gkravernement  glnlral  de  l'Algerie — 

Saison  pluvieuse  1879-82  (commenced  le  1"  Septembre  1879).  Quantites  de  plnie 
(en  millimetres)  tombees  mensuellement  dans  les  stations.  Sept.  1879 — Aug.  1882, 
f°.    Sheets. 

. . — Tableau  recapitulatif  des  quantites  de  pluie  (en  millimetres;  tombees 

qnotidiennement  pendant  le  mois  dans  les  stations  meteorologiques  du  r£seau  africain. 
1882.    Jan.— Sept.    f°.    Sheets. 
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Surveyor  General's  Office,  Colombo.— The  Hon.  the  Surveyor-General's 
Return  of  rainfall  in  Ceylon  during  the  year  1833,  and  means  during  different 
periods,  la.  f\  Sheet.  Colombo,  1884.  {Suppl.  to  the  Ceylon  Gov.  Gazette* 
Aug.  15,  1884.) 

SymOHS  Gh  J.~ British  rainfall,  1883.  On  the  distribution  of  rain  over  the 
British  Isles',  daring  the  year  1883,  as  observed  at  more  than  2,000  stations  in  Great 
Britain  and  Ireland,  with  articles  upon  various  branches  of  rainfall  work.  55  +  194 
pp.,  4  plates,  8°.     London,  1884. 

W[alC0tt],  R.  B.— Rainfall  observations  [in  Barbados]  for  the  months  of  Jan. — 
Dec.  1882.    sm.  f>.    Sheets. 

.— Rain&ll  in  Barbados,  for   the  year  1883.     6  pp.  la.  8°.     {Suppl.   to 

Planters1  Journ.,  May  1st,  1884.) 

W— TEMPERATURE. 

II  AugUfltill,  P.— De  la  relation,  des  taches  solaires  a  la  temperature.  16  pp. 
la.  8°.     Prague,  1884.     (Compt.  rend,  gymn.-rtal  Prague.} 

In  the  Polish  language. 

*  il  Becquerel,  [A.  C]  et  E.— Memoire  sur  la  temperature  de  l'air  sous  bois  et 
hors  de  bois.  Lu  dans  la  seance  du  5  avril  1869.  46  pp.  4°.  [Mem.  Acad.  Sc. 
Paris,  xxxvi.,  1870,  p.  695.] 

||  Bezold,  W.  VOIL — Benierkungen  zu  der  Abhandlung  des  Herrn  Dr.  vanBebber 
iiber  "  die  gestrengen  Herren."    6  pp.  la.  8°.    (Zeitschr.  oesterr.Gesellsch.  Meteor^ 

Wien,  1833,  p.  418.) 

.. Die  Kalteruekfalle  im  Mai.    Abhandl.  der  k.  bair.  Akad.  der  Wis- 


sensch.   II.  CI.,  xiv.   Bd.,   ii.  Abth.     Mtinchen,  1883,     7  pp.  la.  8°.      (Zeitschr. 
oeslerr.  Gesellsch.  Meteor.,  Wien,  1883,  p.  268.) 

||  Denza  F. — Sulla  variazione  della  temperatura  secondo  l'altezza.  20  pp.  la.  8°. 
Torino,  \Z&.     (Atti.  R.  Accad.  Sc.  Torino,  xviii.,  1883.) 

||  Doering,  0. — La  variabilidad  interdiurna  de  la  temperatura  en  algunos  puntos 
de  la  Repubhca  Argentina  y  de  America  del  sur  en  general.  I.  Variabilidad  de  la 
temperatura  de  Buenos  Aires.  II.  Variabilidad  de  la  temperatura  de  Bahia  Blanca. 
266  pp.  la.  8°.     Buenos  Aires,  1883.     {Bol.  acad.  nac.  cienc,  v.yyi.) 

||  Engelmann,  Gk — The  mean  and  extreme  daily  temperatures  in  St.  Louis  for 
forty-seven  years,  as  calculated  from  daily  observations.  13  pp.,  1  plate,  8°. 
(  Trans.  St.  Louis  Acad.  Sc,  iv.,  No.  3,  p.  496.) 

*  Fleming  J. — The  temperature  of  the  seasons,  and  its  influence  on  inorganic 
objects,  and  on  plants  and  animals,  xii.  +  209  pp.  sm.  8°.  London  and  Edinburgh, 
1851. 

II  Gamble  J.  Gk — Summer  and  winter  temperature  in  South  Africa.  Read, 
March  30,  1&81.  6  pp.  8°.  {Trans.  South  Afric.  Philos.  Soc,  II.,  part  iii., 
p.  104.) 

*  ||  Glaiflher,  J. — On  the  reduction  of  the  thermometrical  observations  made  at 
the  Apartments  of  the  Royal  Society,  from  the  years  1774  to  1781,  and  from  the  years 
1787  to  1843.     12  pp.  4°.     London,  1849.     {Phil.  Trans.,  1849, part  il.,p.  307.) 


ii  Hann.  J.— Die  Temperaturverhaltnisse  der  5sterreichischen  Alpenl&nder. 
I.-II.  Theil.  2  parts,  la.  8°.  (Sitzb.  k.  Akad.  Wissensch.,  Wien,  Bd.  xc,  ii.  Abth., 
1884,  p.  585  ;  xci.,  ii.  Abth.,  1885,  p.  403.) 

— . — Die  Temperatur  von  Wien  und  Umgebung  nebst  einer  Studie  fiber  den 
Nachweis  von  Localeinflussen  auf  die  Temperaturmittel.  4  pp.  la.  8°.  [Sitzb.  JL 
Akad.  Wissensch.,  Wien.'] 

|l  Hazen,  H.  A. — Thermometer  exposure.  Read  before  the  Phil.  Soc.,  Wash- 
ington, Oct.  13,  1883.     14  pp.  8°.     (Amer.  Journ.  Sc,  xxvii.,  May,  1884,  p.  365.) 

||  Hill*  S.  A. — On  the  temperature  of  North- Western  India.  45  plates,  5  plates, 
f>.     {Indian  Met.  Mem.,  vol.  ii.,  No.  4,  p.  103.) 

||  Karsten,  G.— !•  Periodische  Erscheinangen  des  Thier-  und  Pflansenreiches 
in  Schlesvrig-Holstein  (1878-1883).  2.  Ueber  die  Beziehungen  zwischen  der 
Erndtezeit  und  den  klimatiscben  Verhaltnissen.  3.  Mitde  Winter.  Anomalien  und 
Storungen  des  Klimas.  20  pp.,  1  plate,  2  tables,  la.  8°.  Kiel,  1884.  (Schrift. 
naturw.  Ver.  Schleswig -Hoist.,  v.,  1884,  p.  69.) 


Kdppen,  W.—  Die  Warmezonen  der  Erde,  nach  der  Dauer  der  heissen,  gemis- 
sigten  und  kalten  Zeit  und  nach  der  Wirkung  der  Warme  auf  die  organische  Welt 
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betrachtet.     12  pp.,  1  plate,  la.  8°.     (Meteor*  Zeitsckr.  deutsche  meteor.  Gesellsch., 
I.  Jahrg.f  1854,  p.  215.) 

*  II  LUCAS,  — . — On  changes  of  mean  temperature  in  long  periods.  Translated 
[from  "  Zeitschr.  oesterr.  Gesellsch.  Meteor.,  Wien "]  by  W.  T.  Lynn.  3  pp.  8°. 
(Proc.  Meteor.  Soc.,  1868,  Jan.,  p.  72.) 

Meteorological  Council,  London. — Charts  showing  the  surface  temperature 
of  the  Atlantic,  Indian,  and  Pacific  Oceans.  (Introductory  remarks  by  R.  H.  Scott.) 
1  p.,  18  charts,  la.  f°.    London,  1884. 

Meteorological  Office,  India. — Abstract  of  the  results  of  the  thermometric 
observations  taken  at  the  Meteorological  Office,  Chowringhee,  in  the  months  of 
January  to  December,  1884.    sm.  fb.    Sheets. 

No  observations  were  taken  during  the  month  of  August. 
. — Kesnlts  of  the  thermoinetrical  observations  taken  at  the  Meteorological 
Office,  Chowringhee,  from  30th  December,  1883,  to  3rd  January,  1885.    sm.  f>. 
Sheets. 

No  observations  were  taken  from  27th  July  to  31st  August,  1884. 

Prince,  G.  L. — Observations  upon  the  heat  and  drought  of  the  past  summer 
[1884].    sm.  f'\     Sheet 

*  ||  Schlagintweit,  H.  De.— Numerical  elements  of  Indian  meteorology.  First 
Series. — Temperatures  of  the  atmosphere,  and  isothermal  lines  of  India.  18  pp. 
la.  4°.     [PAiY.  Trans.,  1863,  p.  525.] 

D  Scott,  R.  H. — Cumulative  temperature.  14  pp.  8°.  [Meteorology  in  relation 
to  health.     Int.  Health  Exhib.,  London,  1884,  p.  61.] 

II  Shaw,  W.  N. — On  the  measurement  of  temperature  by  water-vapour  pressure. 
Bead  Nov.  26,  1883.     15  pp.,  1  plate,  4°.     (Cambridge  Phil.  Trans.,  xiy.,  part  1.) 

||  Weihranch,  K.— Studien  aur  Mittelbildung  bei  der  relativen  Feuchtigkeit. 
47  pp.  8°. 

II  Whipple,  Gh  M — Preliminary  inquiry  into  the  causes  of  the  variations  in  the 
readings  of  black-bulb  thermometers  in  vacuo.  8  pp.  la.  8°.  (Quart.  Journ.  R, 
Meteor.  Soc.,  x.,  1884,  p.  45.) 

Woeikoff,  A. — Bemerkungen  uber  die  Temperatur  des  ostasiatischen  Inselreihe, 
Sachalin,  Yezo  und  Nippon.  3  pp.  la.  8°.  (Zeitschr.  oesterr.  Gesellsch.  Meteor., 
Wien,  xx.,  1885,  p.  1.) 


X— WEATHER  TELEGRAPHY  AND  PREDICTION. 

*  Bdrnfltein,  B. — Die  locale  Wetterprognose.    48  pp.  sm.  8°.    Berlin,  1884. 

*  (Houston,  G. — An  explanation  of  the  popular  weather  prognostics  of  Scotland 
on  scientific  principles.    53  pp.  8°.    Edinburgh,  1867. 

Colonial  Secretary's  Office,  Hong-Kong.— [Notice  relating  to  the  proposed 

meteorological  signals  in  connection  with  the  Hong-Kong  Observatory.]     sm.  f>. 
Sheet.    Dated,  Hong-Kong,  25th  May,  1884. 

■  — [Notice  issued  by  the  Hong-Kong  Observatory  respecting  the  hoisting 
of  meteorological  signals  and  issue  of  storm  warnings.]  sm.  f>.  Sheet.  Dated, 
August  11th,  1884. 

*  Cory,  F.  W. — How  to  foretell  the  weather  with  the  pocket  spectroscope. 
86  pp.  sm.  8°.    London,  1884. 

II  Knipping)  £• — Die  Wettertelegraphie  in  Japan.  19  pp.,  1  plate,  8°.  Yoko- 
hama, 1884.  (Mittheil.  deutsch.  Gesellsch.  Nat.-u.  Volherk.  Ostasiens.  Band  iv., 
Seite  11.) 

Meteorological  Council,  London.— Principles  of  forecasting  by  means  of 
weather  charts.  By  the  Hon.  R.  Abercromby.  viii.  +  123  pp.  la.  8°.  London, 
1885. 

||  MontignT,  C. — De  Finfluence  de  l'ltat  de  l'atmosphere  sur  l'apparition  des 
couleors  dans  la  scintillation  des  Itoiles,  au  point  de  vue  de  la  provision  du  temps. 
10  pp.  8°.  Bruxelles,  1884.  (Bull.  acad.  roy.  de  Belgique.  3mc  sSrie,  tome  vii., 
No.  4, 1884.) 

Office  of  the  Chief  Signal  Officer,  Washington.-  instructions  to  display- 
men  on  the  sea  coasts  of  the  United  States.     1 1  pp.  sm.  8°.    Washington,  1882. 
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[Office  of  the  Chief  Signal  Officer,  Washington.]— Memorandum  of 

correspondence  relative  to  weather  telegrams  from  New  York  City  and  Boston  ta 
the  Meteorological  Council  of  Great  Britain.     10  pp.  la.  8°.    Washington,  1884. 

(Office  of  the  Chief  Signal  Officer,  Washington.)  —  Official  danger, 

distress,  and  storm-signal  codes  for  signal  service,  sea-coast  stations  and  mariners. 
91  pp.  la.  8°.     Washington,  1888. 

Office  of  the  Chief  Signal  Officer,  Washington.— Weather  proverbs. 

Signal  Service  Notes,  No.  ix.     Prepared  under  the  direction  of  W.  B.  Hazcn  by 
H.  H.  C.  DlUl WOOdy.     148  pp.,  1  map,  la.  8°.     Washington,  1883. 


Y— WINDS,  STORMS,  AND  CYCLONES. 

Birt,  W.  B.— Tabul©  anemologicas,  or  tables  of  the  wind;  exhibiting  a  new 
method  of  registering  the  direction  of  the  wind,  by  which  the  daily,  weekly,  and 
monthly  variations  of  the  upper  and  lower  currents  of  the  atmosphere,  at  several 
stations,  are  shewn  at  one  view.     No.  2.    4  pp.  4°.     London,  s.a. 

Colonial  Secretary's  Office,  Hong-Kong. — On  he  mean  direction  and  force 
of  the  wind  at  Victoria  Peak.     (By  W.  Doberck.)     5  pp.  sm.  f>.     [Hong-Kongr 

1884.] 

Davis,  W.  M. — Whirlwinds,  cyclones  and  tornadoes.  90  pp.,  2  plates,  18°. 
Boston,  1884. 

Dechevrens,  M. — Lea  typhons  de  1882.  Premiere  partie.    Les  typhons  des  mois 

de  Juillet  et  Aout.     55  pp.,  6  plates,  la.  4°.  Zi-ka-wei,  1884. 

. — The  typhoons  of  1882.     Part  ii.     Typhoons  in  September  and  October. 

32  pp.,  1  plate,  la.  4°.     Zi-ka-wei,  1884. 

II  Eliot,  J. — Account  of  the  south-west  monsoon  storms  of  the  26th  June  to  4th 
July,  and  of  I Oth  to  15th  November  1883.  134  pp.,  9  plates,  8°.  Calcutta,  1884. 
(Journ.  Asiat.  Sec.  Bengal,  LIU.,  Part  ii.,  No.  2,  August  1884.) 

i|  Paye,  — • — Controvcrses,  au  XVIIP  siecle,  au  sujet  des  trombes  a  propos 
d'une  note  de  M.  J.  Luvini.  6  pp.  la.  8°.  (Turin,  s.a.)  (Compt.  rend.  acad.  sc. 
Paris,  Stance  du  18  Fev.  1884,/?.  400.) 

II  Harding,  C. — On  the  storm  which  crossed  the  British  Islands  between 
September  1st  and  3rd,  1#83,  and  its  track  over  the  North  Atlantic.  17  pp., 
9  plates,  la.  8°.     (Quart.  Journ.  B.  Meteor.  Soc,  x.,  1884, p.  7.) 

*  Hanghton,  [S.] — Observations  on  the  wind,  made  in  the  years  1848-49,  in 
Leopold  Harbour,  North  Somerset,  on  board  Her  Majesty's  Ship  "  Investigator." 
Bead  Nov.  10,  18G2.     16  pp.,  4  plates,  8°.     (Proc.  B.  Irish.  Acad.,  1862,  p.  454.) 


HildebrandSBOn,  H.  H. — Tromben  vid  Nottja  den  9  Juni  1883.    8  pp.,  4 
plates,  8°.     (Ofversigt  K.  Vetensk.-Akad.  ForhandL,  1884,  No.  2,  Stockholm.) 

Snipping,  E. — Notes  on  the  storms  of  August  10th  to  14th,  and  24th  to  26th, 
1884.     Newspaper  cutting.     {The  Japan  Mail,  1884,  Sept.  20.) 

. — Notes  on  the  storms  [in  Japan]  of  September  15th,  17th,  and  18th, 

1884.     Newspaper  cutting.     (Japan  Daily  Mail,  1884,  Oct.  24.) 

KoninMijk  nederlandsch  meteorclogisch  Instituut.—  Maandelijksche 

windkaarten  van  den  atlantischen  Oceaan.  3C  Serie.  Bevattende  itindprocenten 
van  8°  N.  Breedte  tot  14°  Z.  Breedte.  (Voorrede  von  P.  F.  van  Heerdt.)  1  p.» 
13  charts,  la.  f°.    Utrecht,  1879. 

. — Maandelijksche  windkaarten  van  den  Zuid- Atlantischen  Oceaan.     4e 

Serie.     (Voorrede  von  P.  P.  van  Heerdt.)    1  p,  14  charts,  la. f°.    Utrecht,  1884. 


Kdppen,  W. — Notiz  uber  die  lluckflihrung  der  Anemometerangaben  der 
Stationen  der  Seewarte  auf  absolutes  Ma  ass  und  iiber  das  Verhaltniss  von  Beaufort's 
Scala  zur  Windgeschwindigkeit.  7  pp.  la.  8°.  [Zeitschr.  oesferr.  GeseUsch.  Meteor. 
Wien,  xiv.,  1879,  p.  302.] 

*  Macnab,  J. — Catechism  of  the  law  of  storms  for  the  use  of  sea  officers.  With 
instructions  for  answering  papers  on  the  subject  in  the  Board  of  Trade  Examinations, 
and  diagrams  illustrating  both  the  circular  and  incurving  theories.  39  pp.,  4  plates, 
sra.  8°.     London,  1884. 

H  Harriott,  W.— The  great  storm  of  January  26tb,  1884.  9  pp.  la.  8°.  (Quart. 
Journ.  B.  Met.  Soc,  x.,  1884,  p.  114.) 


Appendix  XVIL  123 

Office  of  the  Chief  Signal  Officer.  Washington.— Charts  of  relative  storm 

frequency  for  a  portion  of  the  northern  hemisphere.  Prepared  under  the  direstion 
of  W.  B.  Hazen  by  J,  P.  Finley.  Professional  Papers  of  the  Signal  Service. 
No.  xiv.      9  pp.,  13  charts,  la.  4°.      Washington,  1884. 

. — Report  on  wind  velocities  at  the  Lake  Crib  and  at  Chicago.    Signal 

Service  Notes,  No.  vi.  Prepared  under  the  direction  of  W.  B.  Hazen  by 
EL  A.  Hazen.     21  pp.  la.  8°.     Washington,  1883. 

■  — The  special  characteristics  of  tornadoes,  with  practical  directions  for  the 

protection  of  life  and  property.  Signal  Service  Notes,  No.  xii.  Prepared  under  the 
direction  of  W.  B.  Hazen  by  J.  P.  Pinley.     19  pp.  la.  8°.     Washington,  1884. 

II  Pointer,  J.  M. — Beitrag  zu  den  Windverhaltnissen  in  hoheren  Luftschichten. 
15  pp.  la.  8°.     (Sitzb.  k.  Akaa.  Wissensch.,  Wien,  Bd.  xc,  ii.  Abth.y  1884.) 

II  Rankine,  J. — Results  of  observations  made  with  Whewell's  anemometer. 
Read  24th  Dec.  1838.    11  pp.,  1  plate,  4°.    (Phil.  Trans.,  xiv.,  Part  ii.,  p.  359.) 

II  (Redfleld,  W.  C) — On  three  several  hurricanes  of  the  American  seas,  and 
their  relations  to  the  Northers,  so  called,  of  the  Gulf  of  Mexico  and  the  Bay  of 
Honduras.  68  pp.,  5  plates,  la.  8°.  [Silliman,  Journ.,  I.,  1846,  pp.  1,  153,  and 
333.] 

Rosser,  W.  H. — The  seaman's  guide  to  the  law  of  storms ;  the  circular  theory  o  f 
storms,  and  its  modification  as  due  to  the  incurvature  of  the  winds ;  together  with  a 
summary  of  the  results  of  recent  investigation ;  and  the  questions  for  Masters  and 
Mates.     1+28  pp.  8°.     London,  1885  [1884]. 

Schuck,  A. — Beitrage  und  Bemerkungen  zu  unserer  Kenntnis  der  Wirbclsturme 
oder  Cyclonen.    4  pp.  sm.  f°.     (Hansa,  21  Jahry.,  1884,  p.  75.) 

II  Scott,  R.  H. — The  equinoctial  gales  :  do  they  occur  in  the  British  Isles? 
5  pp.,  2  plates,  la.  8°.     (Quart.  Journ.  B.  Meteor.  Soc,  x.,  1884, p.  236.) 

*  Sherman,  0.  T. — Observations  on  the  height  of  land  and  sea  breezes,  taken  at 
Coney  Island.     3  pp.  8°.     \_Amer.  Journ.  Sc,  3rd  series,  xix.,  1880,  p.  300.] 

Storm  Warnings. — Return  to  an  Order  of  the  House  of  Lords,  dated  2fith  May 
1884,  of  the  storms  which  have  visited  the  British  Islands  between  1st  January  1874 
and  31st  December  1883,  and  of  which  no  warning  has  been  issued  from  the 
Meteorological  Office ;  with  a  notice  of  the  quarter  from  which  each  unwarned  storm 
has  reached  the  coast.     15  pp.  sm.  f°.     (London,  1884.) 

Thorpe,  J.— On  the  Bowen  cyclone  of  30th  January  1884.  5  pp.,  1  plate,  8°. 
(Proc.  E.  Soc.  Qd.f  vol.  i.,  part  1,  p.  35.) 


Z— MISCELLANEOUS. 

*  Admiralty,  London. — Admiralty  catalogue  of  charts,  plans,  and  sailing 
directions.     214  pp.  la.  8°.     London,  1884. 

'!  Aitken,  J. — On  the  formation  of  small  clear  spaces  in  dusty  air.  9  pp.  8° 
(Proc.  Ii.  Soc.  Edinb.t  xii.,  session  1883-84,  p.  440.) 

Arcimis,  A.— Senales  nauticas  en  tiempo  de  nieblq.  Newspaper  cutting.  (El 
Globo,  Aug.  29,  1884.) 

Board  of  Trade,  London. — Abstracts  of  the  returns  made  to  the  Board  of 
Trade  of  sea  casualties  which  occurred  on  and  near  the  coasts  of  the  United  Kingdom, 
from  the  1st  July  1882  to  the  30th  June,  1883  ;  .  .  .  x.  +  167  pp.,  G  charts, 
sm.  f°.    London,  1884. 

dOUSton,  C. — Guide  to  the  Orkney  Islands,  including  the«r  scenery,  climate, 
agriculture,  trade,  fisheries,  history,  natural  history,  etc.,  with  a  map,  views,  notices 
of  Inns  and  Ferries,  etc.    iv.  +  76  pp.,  1  map,  sm.  8°.    Edinburgh,  1862. 

Commission   zur  wissenschaftlichen  Untersnchnng  der    deutschen 

Meere,  in  Kiel. — Vierter  Bericht  fur  die   Jahre    1877  bis  1881.      Im 

Auftrage  des  Kgl.  Preuss.    Ministeriums  fur  Landwirthschaft,  Domanen  und  Forsten 

herausgegeben  von   H.  A.  Meyer,   K.  Mobius,   Gh  Karsten,  V.  Hensen 

A.  Engler.  vii.  bisxi.  Jahrg.,  iii.  Abtheilung  (Schluss).    70  pp.,  7  plates,  f°.    Berlin,* 
1884. 

(Cunningham,  J.  T.) — Marine  station  for  scientific  research,  Granton,  Edin- 
burgh.    18  pp.  8°.     (Edinburgh,  1884.^ 
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[Editorial  Committee  of  the  Norwegian  North  Atlantic  Expedition.] 

— Den    Norske  Nordhavs-Expedition,   1876-1878.     xL    Zoologi.    Asteroidea,  ved 
B.  C.  DanielSBen  og  J.  Koran.     1 19  pp.,  16  plates,  f».     Christiania,  1884. 

In  the  English  language  also. 
. — Den    Norske  Nordhavs-Expedition,  J  876-1878.    xii.  Zoologi.    Fenna- 

tuiida,  ved  D.  C.  Danielssen  og  J.  Koran.     84  pp.,  12  plates,  1  map,  fl>. 

Christiania,  1884. 

In  the  English  language  also. 

. — Den  Norske  Nordhavs-Expedition,   1876-1878.    xiii.  Zoologi.    Spon- 

giadac  ved  G.  A.  Hansen.     25  pp.,  7  plates,  1  map,  f°.     Christiania,  1885. 

In  the  English  language  also. 

II  Evans,  J. — Address  of  John  Evans,  D.C.L.,  LL.D.,  the  Treasurer,  delivered  at 
the  anniversary  meeting  of  the  Royal  Society,  on  Monday,  December  1,  1884. 
22  pp.,  8°.     London,  1884.     [Proc.  R.  Soc.t  xxxvii.,  1884,/).  428.] 

. — Physiography.    Being  one  of  the  series  of  lectures  delivered  at  the 

Institution  of  Civil  Engineers,  Session  1884-85.    24  pp.,  1  plate,  8°.    London,  1885. 

Findlay,  A.  Gh — A  directory  for  the  navigation  of  the  South  Pacific  Ocean ; 
with  descriptions  of  its  coasts,  islands,  etc.,  from  the  Strait  of  Magalhaens  to 
Panama,  and  those  of  New  Zealand,  Australia,  etc. ;  its  winds,  currents,  and  passages. 
Fifth  edition,    lvi.  +  1252  pp.,  10  plates,  la.  8°.    London,  1884. 

Grasca,  J. — El  gonirfgrafo.  Opusculo  sobre  la  resolucion  del  prohlema  de  dividir 
en  partes  igaales,  asf  un  angulo  piano  como  la  circunferencia  entera.  7  pp.,  1  plate, 
8°.     Guanajuato,  1884. 

*  Hemdon,  W.  L.,  and  Gibbon,  L. — Exploration  of  the  valley  of  the  Amazon, 
made  under  direction  of  the  Navy  Department.  Part  I.  by  Lieut.  Herndon ;  Part  II. 
by  Lieut.  Gibbon.  2  vols.,  with  plates,  and  2  vols,  of  maps,  8°.  Washington, 
185.3-54. 

II  Htixley,  T.  H. — Address  of  T.  H.  Huxley,  LL.D.,  the  President,  delivered  at 
the  anniversary  meeting  of  the  Royal  Society,  on  Friday,  November  30,  1883.  18  pp. 
8°.     London,  1883.     [Proc.  B.  Soc.,  xxxvi.,  1883-84,  p.  60.] 

*  Hjdrographic  Department,  Admiralty.— The  Admiralty  list  of  Lights  in 

the  British  Islands,  1884.    Corrected  to  31st  December,  1883.    75  pp.  la.  8°.   London, 

1884. 

Hydrographic  Office,  Admiralty.  London.— The  Mediterranean  Pilot,  Vol. 

II.  Comprising  coast  of  France,  and  of  Italy  to  the  Adriatic ;  African  coast  from 
Jerbah  to  El  Arish  ;  coasts  of  Karamania  and  Syria.  Together  with  the  Tuscan 
Archipelago,  and  Islands  of  Corsica,  Cyprus,  Rhodes,  Scarpanto,  and  Casso.  ix.  + 
259  pp.,  1  plate,  la.  8°.     London,  1877. 

II  (Kennedy,  H.  Gk)—  Report  from  H.B.M.  Consul  at  Batavia,  inclosing  extract 
relating  to  the  volcanic  outbursts  in  the  Sunda  Strait,  from  the  log  book  of  the 
steam-ship  "  Governor-General  Loudon."  Communicated  by  R,  H.  Scott.  7  pp. 
8°.     (Proc.  R.  Soc,  xxxvi.,  1883,  p.  199.) 

*  (Leslie,  A.) — The  Arctic  voyages  of  Adolf  Erik  Nordenskidld.  1858-1879. 
xiv.  +  447  pp.,  4  maps,  8°.    London,  1879. 

*  Markham,  A.  H. — The  great  frozen  sea.  A  personal  narrative  of  the  voyage 
of  the  "  Alert"  during  the  Arctic  expedition  of  1875-6.  xx.  +  440  pp.,  10  plates, 
8°.     London,  1878. 

MocenigO,  A.  G-. — Le  difficoltd,  della  aereonautica.     16  pp.  8°.    (Vicenxa,  1884.) 

*  NoUTSe,  J.  E. — American  explorations  in  the  ice-zones.  The  expeditions  of 
De  Haven,  Kane,  Rodgers,  Hayes,  Hall,  Schwatka,  and  De  Long;  the  lelief  voyages 
for  the  Jeannette  by  the  U.S.  steamers  Corwin,  Rodgers,  and  Alliance; 
the  cruises  of  Captains  Long  and  Raynor  of  the  Merchant  Service  :  with  a  brief 
notice  of  the  Antarctic  cruise  under  Lieut.  Wilkes,  1840,  and  of  the  locations  and 
objects  of  the  U.  S.  Signal  Service  Arctic  Observers.  578  pp.,  1  map,  2  plates,  6 
portraits,  4°.    Boston,  s.a. 

Office  of  the  Chief  Signal  Officer,  Washington —Report  on  Lady  Franklin 

Bay  Expedition  of  1883.  Prepared  under  the  direction  of  W.  B.  Hazen  by 
£.  A.  Grarlington.  Signal  Service  Notes,  No.  x.  52  pp.,  1  map,  la.  8U.  Wash- 
ington, 1883. 

. — The  elements  of  the  heliograph.      Prepared  under  the  direction  of 

W.  B.  Hazen  by  F.  K.  Ward.  Signal  Service  Notes,  No.  xi.  12  pp.  la.  8°. 
Washington,  1883. 

. — Work  of  the  Signal  Service  in  the  Arctic  regions.    Prepared  under  the 

direction  of  W.  B.  Hazen.  Signal  Service  Notes,  No.  v.  40  pp.,  1  chart,  la.  8°. 
Washington,  1883. 
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(Schilck,  A-)— Die  Entwickelung  unseres  Bekanntwerdens  mit  den  astrono- 
mischen,  geographischen  und  nautischen  Kenntnissen  der  Karolineninsulaner,  nebst 
Erkl&rung  der  Medo's  oder  Segelkarten  der  Marshallinsulaoer,  im  westlichen  grossen 
Nord- Ocean.  26  pp.,  2  plates,  8°.  ( Tijdschr.  nederl.  Aardr.  Genootsch.  Amster- 
dam.    Tweede  serie,  Deel  i.,  p.  226.) 

II  SpottiflWOOde,  W. — Address  of  W.  Spottiswoode,  the  President,  delivered  at 
the  anniversary  meeting  of  the  Royal  Society,  on  Thursday,  November  30,  1882. 
SO  pp.  8°.    London,  1882.     [Proc.  £.  Soc>  xxxiv.,  1882-88, />.  802.] 

*  Supan,  A. — Grundzuge  der  physischen  Erdkande.  xii.  +  492  pp.,  20  plates, 
la.  8°.    Leipzig,  1884. 

*  "  The  Times  "  register  of  events  in  1884.    cixxiv.  +  215  pp.  8°.   London, 

1885. 

T6kid  University. — Measurement  of  the  force  of  gravity  at  Naha  (Okinawa) 
and  Kagoshima.  By  S.  Sakai  and  E.  YamagncM.  Appendix  to  the  Memoir 
No.  5  of  Tokid  Daigaku  (T6ki6  University).    22  pp.  la.  8°.    Tokid,  2544  (1884). 
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APPENDIX  XVIII. 

Meteorological  Office  :  Account  of  Receipts  and  Payments  for 

the  year  ending  31st  March  1885. 


Receipts. 

£     s.    d.      &       8.    d. 

Balance  from  year  1883-84  -    1,447  17     7 

Parliamentary  Vote    -        -  15,300     0    0 

Repayment  of  expenses  charged 
under — 

(1.)  Incidental 
expenses  -        -  23  10     8 

(2.)  Special     re- 
searches   -        -  89  13     1 


Supply  of  Information  : — 
D.W.  Charts  and     &    «.  d. 
Forecasts       -  249  15     5 
6  p.m.  Charts    -     25     0  0 
Information   for 
Press     Agen- 
cies, &c.         -    83     7  10 
Telegrams         -  151     3  2 
Miscellaneous  data  1117     7 


Sale  of  Instruments,  &c.  : 
Royal  Navy  (A)     39     1     6 
Mercantile   Ma- 
rine   account 
(B)        -        -     73     7     4 

Commissions  executed  for 
Colonial  and  Foreign  Insti- 
tutions, &c.  (C)     - 

Commission  charged  on  work 
done  for  Colonies,  &c. 


63     3     9 


527     4     0 


112     8  10 


272     3 
26     6 


7 
4 


£17,749     4     1 


PAYMENTS. 

Administration:  £      a.    d. 

Payment  of  Council 
Secretary 
Salaries  and  wages 
Rent,  fuel,  and  lighting 
Incidental   and  contin- 
gent expenses  :  — 
Attendance,  cleaning, 

&c. 

Furniture     and       fit- 
tings -  -        39  18     1 
Pensions   -        -        -        42  16     4 


1,000     O  0 

800     0  0 

758  16  0 

712  13  8 


440  16     3 


£«.</. 


Special  Researches 


-   3,795     O     4 
-  1,050     7     9 


Land  Meteorology  : 

Observatories  and  sta- 
tions -  -    1,822  16  11 

Discussion  and  reduc- 
tion of  observations     1,299  18     5 


3,122    10     4 


Weather  Information  and  Forecasts 

Telegraphic  reports  and 

storm  warnings        -    3,135  10     8 

Preparation  and  issue 
of  reports  and  fore- 
casts -  1,524  15     3 


Inspections  : 
Salaries  and  travelling  expenses 

Ocean  Meteorology: 

Discussion  and  reduc- 
tion of  observations  -    1 ,804     1     0 
Expenses  incidental  to 
the  supply  of  instru- 
ments :  — 
Proportion    for    care 
and    issue    of    in- 
struments  - 
Royal  Navy  - 
Mercantile  Marine     - 
Distant     island    and 
coast  stations 


4,660     5   11 
560  12      1 


200  0  0 
174  5  5 
355  13     3 


20     9     0 


Commissions  executed  for  Colonial 
and  Foreign  Institutions,  &c, 


2,554     8 
262  14 


8 


16,005  19     S 


Pat  »"vcf.  : 
Cash  at  Bank  -  -    1,613     4     9 

„    at  Office-  -         80    0     1 

Advance    to  Valencia 

Observatory  -         50     0     0 


1,748    4  10 


£17,749     4     \ 
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APPENDIX  XIX. 


LIST  OF  PUBLICATIONS,  &c.  issued  under  the  Authority 

of  the  Meteorological  Council. 


OFFICIAL. 

No.  1.  Report  for  1867.    Presented  to  Parliament.     1*. 

2.  Instructions  for  Meteorological  Telegraphy.     New  Edition. 

(1875.)     6d. 

3.  Fishery  Barometer  Manual.     6d. 

4.  Charts  of  Surface  Temperature,  South  Atlantic  Ocean.  2s.  6d. 

5.  Report  for  1868.     Presented  to  Parliament.     5d. 

6.  Report  for  1869.-   Presented  to  Parliament.     lOd. 

7.  Quarterly    Weather   Report   for    1869.— Parts    I.   to  IV. 

5s.  each. 

8.  The    Barometer  Manual  (out  of   print,  see  Nos.  24,  40, 

60,  and  61). 

9.  Quarterly   Weather    Report    for.  1870.—  Parts   I.  to    IV. 

5s.  each. 

10.  Report  for  1870.     Presented  to  Parliament.     lOd. 

11.  Contributions  to  our  Knowledge  of  the  Meteorology  of  Cape 

Horn  and  the  West  Coast  of  South  America.     2s.  6d. 

12.  Currents  and  Surface  Temperature  of  the  North  Atlantic 

Ocean,  from  the  Equator  to  Lat.  40°  N.,  for  each  month  of 
the  year,  with  a  General  Current  Chart.     2s.  6d. 

1 3.  A  Discussion  of  the  Meteorology  of  the  Part  of  the  Atlantic 

lying  North  of  30°  N.,  for  the  Eleven  Days  ending  8th 
February  1870.    Price,  with  Book  of  Charts,  5s. 

14.  Quarterly   Weather   Report   for    1871.— Parts   I.    to    IV. 

5*.  each. 

15.  Report  for  1871.     Presented  to  Parliament.     lOd. 

16.  Quarterly    Weather    Report   for    1872.— Parts  I.   to   IV. 

5*.  each. 

17.  Report  for  1872.     Presented  to  Parliament.     1*. 

18.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 

Antarctic  Regions.     2s. 

19.  Quarterly  Weather  Report,  1873. — Parts  I.  to  IV.     5*.  each. 

20.  Charts  of  Meteorological  Data  for  Square  3.  Lat  0°—  10°N. 

Long.  2(f  —  30°  W.,  and  Remarks  to  accompany  the 
Monthly  Charts,  which  show  the  Best  Routes  across  the 
Equator  for  each  Month,  <fcc.    20*. 

21.  Report  of  the  Proceedings  of  the  Meteorological  Congress 

at  Vienna.     Is. 

22.  Report  for  1873.     Presented  to  Parliament.    4rf. 
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LIST  OF  PUBLICATIONS,  he.— continued. 

No.  23.  Report  of  the  Proceedings  of  the  Conference  on  Maritime 
Meteorology  held  in  London,  1874.     2s. 

24.  Instructions   in   the    Use   of   Meteorological    Instruments. 

[Reprinted  1885.     6*.] 

25.  Quarterly  Weather  Report  for  1874. — Parts  I.,  IT.,  and  IV, 

5*.  each.     Part  III.,  5s.  9d. 

26.  Report  for  1874.    Presented  to  Parliament.    6d. 

27.  Charts  of  Meteorological  Data  for  the  Nine  10°  Squares  of 

the  Atlantic  which  lie  between  20°  N.  and  10°  S.,  and 
extend  from  10°  to  40°  W.,  with  accompanying  Remarks, 
ending  with  the  Best  Routes  across  the  Equator.     24*. 

28.  Contributions  to  our  Knowledge  of   the   Meteorology  of 

Japan.  By  Staff-Commander  Thomas  H.  Tizard,  H.M.S. 
Challenger.     Is. 

29.  Report  for  1875.     Presented  to  Parliament.     4rf. 

30.  Quarterly     Weather     Report    for    1875.— Parts    I.— IV. 

5s.  each. 

31.  Report  for  1876-7.     Presented  to  Parliament.     3*.  6d. 

32.  A  Discussion  of  the  Meteorology  of  the  North  Atlantic 

during  August  1873,  with  31  Synoptic  Charts.     15*. 

33.  Quarterly    Weather     Report    for    1876.      (New     Series.) 

Part  I.,  6*. ;   Parts  II. — IV.,  5*.  each. 

34.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 

Arctic  Regions. — Part  I.,  2s. ;  Part  IL,  10*. ;  Part  IIL 
6s.     Part  IV.    (In  the  press.) 

35.  Report  for  1877-8.    Presented  to  Parliament.     1*. 

36.  Report  of  the  Proceedings  of  the  Meteorological  Congress 

at  Rome,  1879.     1*.  6d. 

37.  Report  on  the  Meteorology  of  Kerguelen  Island.     By  the 

Rev.  S.  J.  Perry,  S.J.,  F.R.S.    3*. 

38.  Report  for  1878-9.     Presented  to  Parliament.     5d. 

39.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1878.     20s. 

40.  Aids  to  the  Study  and  Forecast  of  Weather,  by  the  Rev. 

W.  Clement  Ley,  M.A.     1*. 

41.  Report  for  1879-80.     Presented  to  Parliament.     1*. 

42.  Report  for  1880-81.    Presented  to  Parliament.     1*.  2d. 

43.  Charts   of   Meteorological    Data    for    the   Ocean  District 

adjacent  to  the  Cape  of  Good  Hope,  with  accompanying 
Remarks.     Price  of  the  Charts,  25*. ;  of  the  Remarks,  7*. 

44.  Report   on   the   Gales  experienced  in    the   Ocean   District 

adjacent  to  the  Cape  of  Good  Hope,  between  Lat  30° 
and  50°  S.,  and  Long.  10°  and  40°  E.,  by  Capt.  H. 
Toynbee,  F.R.A.S.     7s.  6d. 

45.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1879.     20*. 
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LIST  OF' PUBLICATIONS,  &c— continued. 

No.  46.  Keport  on  the  Storm  of  October  13-14, 1881."  By  Robert  H. 
Scott,  F.R.S.     1*.  6d. 

47.  Rainfall  Tables  of  the  British  Isles  for  1866-80.     Compiled 

by  G.  J.  Symons,  F.R.S.     7s.  6d. 

48.  Report  for  1881-2.     Presented  to  Parliament.     Is. 

49.  Quarterly    Weather    Report    for    1879.        (New    Serie3.) 

Appendices  and  Plates.     27*. 

50.  Quarterly    Weather     Report    for    1880.       (New    Series), 

Appendices  and  Plates.    28s. 

51.  Hourly  Readings,   1881.     (New  Series.)     Part  I.,  10s.  6d. 

Parts  II.,  III.,  and  IV.,  21s.  each. 

52.  Quarterly  Weather  Report  for  1877.  (New  Series.)    Appen- 

dices and    Plates.     27s.     Part  I.,    10s.      Part  II.,  5s. 
Part  III.     4*.  6rf.    Part  IV.     (In  the  Press.) 

53.  Meteorological  Atlas  of  the  British  Isles.     5s.  6d. 

54.  Hourly  Readings,   1882.     (New  Series.)     Parts  I.  and  II. 

20s.  each.    Part  III.,  22s.  6d.     Part  IV.     26s. 

55.  Quarterly  Weather  Report  for  1878.  (New  Series.)    Appen- 

dices and  Plates.     28s. 

56.  Sunshine  Records  of  the  United  Kingdom  for  1881.     4s. 

57.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1880.     34s.  6d. 

58.  Report  for  1882-3.     Presented  to  Parliament.     lO^d. 

59.  Sea   Temperature    Charts  for    the    Atlantic,    Indian,    and 

Pacific  Oceans.     21s. 

60.  Principles  of  Weather  Forecasting.      By  the   Hon.  Ralph 

Abercromby,  F.R.  Met.  Soc.      Is.  dd. 

61.  The  Barometer  Manual  for  the  Use  of  Seamen.     Is.  3d. 

62.  Monthly   Weather  Reports  for  1884: — Jan  .-March,  May- 

Nov.    Is.  6d.  each.   April  (with  two  Appendices).    2s.  6d. 
Dec.     Is.  9d. 
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No  change  has  taken  place  in  the  Council  during  the  year,  and  Introductory. 
ito  executive  officers  continue  as  before : — 

Mr.  R.  H.  Scott,  M. A.,  F.R.S.,  Secretary. 

Captain  H.  Toynbee,  F.R.A.S.,  Marine  Superintendent. 

Naviga  ting-Lieutenant  C.  W.  Baillie,  F.R.A.S.,  Assistant  do. 

A  scheme  for  the  future  organization  of  the  clerical  staff  of  the 
office  has  been  adopted,  with  a  view  to  regulating  the  scale  of 
salaries  and  the  rate  cf  increments,  and  to  avoiding  the  incon- 
venience found  to  arise  from  having  to  deal  with  individual  claims 
for  increases. 

The  classification  adopted  is  as  follows  : — 

6  clerks  in  Class     I.  from  225L  to  2752. 
„         „         II.     „     175?.  to200£ 

6  „         „       III.    „     125Z.  to  1501 

7  „        „       IV.     „      751.  to  1102. 

The  chief  clerkship  is  not  considered  as  coming  within  these 

classes. 

The  salaries  are  for  eight  hours'  work  daily ;  the  increments 

allowed  are  hi.  yearly,  until  the  maximum  is  reached,  and  are 

only  granted  on  a  report  that  the  clerk's  conduct  has  been  in  all 

respects  satisfactory. 

The  present  Report  is  as  usual  arranged  under  three  headings  :— 
I.  Ocean  Meteorology. 
II.  Weather  Telegraphy. 
III.  Land  Meteorology  of  the  British  Isles. 

PART  I. 

Ocean  Meteorology. 

Collection  of  Information.— The  practice  followed  by  the  Offioe  P^***?*  rf 
as   regards    its  dealing   with  observers  at   sea  has    not  been       "a**10"- 
changed,  and  is  described  in  former  Reports. 

Appendix  L  (p.  25)  contains  a  list  of  all  the  observers  who  Recognition  of 

have  contributed  "excellent"  logs  during  the  past  year.     Some  JJfcJJjJJjf" 
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of  them  have  regularly  co-operated  with  the  Office  for  many 
years ;  the  names  which  now  appear  in  the  list  for  the  first  time 
ore  as  follows : — 

Captain's  Name. 


Adamson,  A.  W. 

Atkinson,  S.  P.  H.     - 

Brown,  E. 

Carr,  H.  C.    - 

Clapp,  Staff-Comr.  E.  S.,  E.N 

Cummings,  William  - 

Davies,  Joseph 


Flinton>  Benjamin 

Eraser,  W.  D. 

Freeman,  G.  A. 

Heyman,  Sub-Lieut.  6.  A.,  R 

Hird,  William 

Lambert,  Sub.-Lieut.  H.  M,, 

Lewis,  B.  C.  - 

Lowe,  James  - 

Lugar,  W.  R. 

Lyne,  Sub-Lient.  W.  O.,  R.N 

McLean,  Archibald    - 

McMillan,  John 

Maxwell,  Joseph 

Moignard,  P. 

Plater,  H.  R.  P. 

Quaile,  D.  W.  A. 

Sangster,  William 

Sargent,  A.  H. 

Scott,  George 

Sheldrake,  J.  W. 

Sturdee,  H. 

Tindall,  W.  A, 

Wilson,  John 


N.       - 
R.N.R.  - 


Ship. 

S.S.  "  Brindisi." 

"  Edmonton." 

"  MoorhilL" 

w  Superb." 

L.H.  Tender  "Richmond" 

S.S. "  Dracona." 

S.S.  "Archimedes"  and 

S.S.  "Flaxman." 
*  Dartmouth." 
«  Thomas  S.  Stowe." 
"  Hannah  and  Mary.*9 
H.M.S.  "  Myrmidon." 
"  Marlborough.'' 
S.S.  "  Briridi8i.w, 
»  British  Merchant.9' 
"  Agnes  Muir." 
S.S. "  Mackay-Bennett." 
H.M.S.  "  Flying  Fish." 
S.S.  "  Titania." 
«*  Canterbury.9' 
"  Oamaru." 
"  AHonby." 
«  Patriarch." 
"Orissa." 
S.S. "  Dracona." 
"  Glenlora." 
"  Iolanthe." 
"  Iron  Cross.99 
L.H.  Tender  "Richmond." 
S.S. "  International." 
S.S. "  Ethiopia.99 


The  Council  regret  to  have  to  record  the    death  of  Staff- 

Commr.   W.  M.   Savage,  R.N.,  and  of  Mr.   Thomas   Goodwin 

Partington,*  who  were  "  excellent "  observers. 

Proportion  of         The  following  is  the  total  number  of  logs  received  from  April  1, 

"excellent"  to  1885,  to  March  31,  1886,  and  the  number  of  logs  which  have 

total  number  of  \^en  classed  as  "  excellent " : — 

logs  received. 

Total  No.  of  Logs  No.  of  Excellent  Per-centage  of 

received.  Logs.  Excellent  Logs. 

189  138  7T 

The  average  number  of  logs  received  annually  during  the  five 
years,  1880-84,  was  164,  and  the  per-centage  of  excellent  logs 
among  these  was  72. 

The  Council  take  this  opportunity  of  expressing  their  best  thanks 
to  the  observers  who  have  assisted  them  during  the  past  year. 

*  Mr.  Partington  obtained  the  prize  for  Meteorology,  giren  by  the  Council  for 
the  best  auswers  in  meteorology,  on  board  the  "  Conway"  in  1881.  He  had  helped 
to  keep  three  "  excellent "  logs  for  the  Office.  He  was  lost  oyer  board  in  a  gale  of 
wind,  December  22, 1885. 
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On  the  31st  of  March  1886  the  ships  observing  for  the  Office  District*  fcom 
were  pursuing  the  following  voyages : —  which  obser- 

To  Baffin's  Bay  or  Greenland    -  6 

„  North  America,  East  Coast  -  -  -12 

„         „          „        West     „     -            -            -  9 

Off  East  Coast  of  North  America           -            -  4 

To  South  America,  East  Coast  -            -            -  10 

»        n          »        West     >i     •           "            •  8 

„  Australia  and  New  Zealand,  via  Cape  of  Good  Hope  31 

»            >,                   „               99  Sues            -  2 

„  India,  via  Suez         -            -            -            -            -  6 

„  India,  via  Cape  of  Good  Hope          -            -  26 

»  China  Seas,  via  Cape  of  Good  Hope            -  3 

»            »           „    Suez  4 

„  West  Coast  of  Africa  1 

„  Mediterranean  Ports  6 

„  Cape  of  Good  Hope             ....  6 

„  West  Indies             .....  io 

Between  British  Ports  4 

Unknown          -            -            -            -            -  8 


Total  number  of  ships        •  -  -    151 

Appendix  II.  (p.  28)  supplies  a  list  of  the  logs  and  of  all  the 
documents  from  stations  abroad  received  at  the  Office  during 
the  year. 

North  Atlantic  Weatfier  Charts. — The  investigation  of  the  Synchronous 
weather  over  the  North  Atlantic  Ocean  fur  the  13  months,  weather 
beginning  August  1st,  1882,  and  ending  August  31st,  1883,  the  cbart8' 
period  during  which  the  International  System  of  Circumpolar 
Observations  was  carried  out,  has  still  continued  to  employ  nearly 
the  whole  Marine  Branch  of  the  Office,  and  steady  progress  has 
been  made  with  the  work.  Nearly  3,000  ships  co-operated,  and 
11,236  forms  have  been  received,  yielding  an  average  of  864  for 
each  of  the  13  months,  and  upwards  of  400  observations  for  each 
day.  These  figures  are  exclusive  of  the  returns  from  land  stations, 
which  number  about  300,  so  that  there  ore  in  all  about  700  sets 
of  observations  for  each  day.  As  seven  of  the  circumpolar 
stations  fell  within  the  limits  of  the  area  dealt  with  (30°  E.  to 
120°  W.),  their  observations  have  been  incorporated,  and  have 
rendered  the  charts  for  the  higher  latitudes  far  more  oomplete 
than  they  would  otherwise  have  been* 

The  principal  features  of  the  method  adopted  for  carrying  out 
the  investigation,  with  specimen  charts,  will  be  found  at  pp.  8-10 
of  the  Report  for  1883.  It  is  intended  to  publish  the  whole 
series  of  these  daily  charts  on  a  reduced  scale  in  pairs,  one  chart 
representing  the  pressure  and  wind,  the  others  the  air  and  sea 
temperature,  for  each  day,  together  with  the  record  of  weather 
(rain,  &c.)  which  is  reproduced  on  each  chart,  and  the  first  part  of 
this  publication,  containing  33  sheet*,  will  probably  appear  during 
the  summer.  The  charts  of  three  consecutive  days  will  be  printed 
on  each  sheet. 
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The  labour  and  time  occupied  in  preparing  the  charts,  and  in 
carrying  out  this  investigation,  have  been  very  great,  but  the 
progress  already  made  gives  sure  indications  that  the  results 
obtained  from  it  will  be  of  great  value  and  novelty,  and  of  a 
nature  that  could  not  be  obtained  in  any  other  way. 

The  following  statement  shows  the  stage  at  which  the  work  had 
arrived  by  the  end  of  March  1886 : — 

The  charts  for  November  were  ready  for  the  lithographer. 

The  whole  of  the  observations  for  sea  and  land,  had  been 
entered  on  the  large  scale  original  charts,  and  all  isobars  and 
isotherms  had  been  drawn. 

The  generalized  wind  arrows  had  been  entered  up  to  the  end 
of  April,  and  the  weather  areas  drawn  up  to  the  end  of  February 
1883.  The  reduced  drawings  from  which  the  lithographed  charts 
are  reproduced  by  help  of  photography  had  been  completed  up 
to  the  end  of  November.  The  charts  for  three  months,  August  to 
October  1882,  were  in  the  lithographer's  bands. 

Bed  Sea  Chart*       Red  Sea  Charts. — Tt  is  proposed  to  take  up  the  preparation 

of  monthly  charts  of  the  meteorology,  currents,  surface  tempera- 
ture, and  specific  gravity  of  the  Red  Sea,  according  as  the 
Atlantic  work  progresses  towards  completion.  Specimen  charts 
for  one  month  have  been  drawn.  The  Indian  Meteorological 
Department  has  undertaken  to  deal  with  the  corresponding  data 
for  the  Indian  Ocean,  and  their  charts  are  understood  to  be  in 
progress. 

The  Royal  Meteorological  Institute  of  the  Netherlands  having 
applied  for  assistance  from  the  Office  in  the  preparation  of  & 
Meteorological  Atlas  of  the  Indian  Ocean;  the  Council  have 
sanctioned  the  temporary  loan  to  the  Utrecht  Institute  of  the 
data  books  relating  to  the  Indian  Ocean  which  are  in  their 
possession. 

Charts  of  Barometric  Pressure  for  the  Atlantic,  Pacific,  and 
Indian  Oceans. — These  charts,  which  were  referred  to  in  the 
Report  for  1884,  have  been  completed,  and  are  now  in  the  hands 
of  the  engraver. 

Current  Charts  for  the  Atlantic,  Pacific,  and  Indian  Oceans.— 
The  series  of  charts  showing  the  temperature  and   barometer 

Eressure  over  these  oceans  having  been  completed,  the  Council 
ave  decided  to  supplement  them  with  charts  of  the  currents, 
the  materials  for  which  are  contained  in  the  logs  stored  in  the 
Office.  These  charts  were  commenced  in  January  of  the  present 
year  by  Lieutenant  Baillie  and  an  assistant*  It  is  hoped  that 
they  will  not  only  be  of  great  practical  service  to  the  mariner,  bat 
also  of  scientific  interest  in  connexion  with  the  charts  of  mean 
temperatures  of  the  sea  surface  recently  published.  The  charts 
are  to  be  for  each  month  of  the  year,  and,  in  addition  to  the 
data  available  in  the  Office,  a  Jarge  amount  of  information  will 
be  obtained  from  the  logs  of  H.M.'s  ships  and  other  documents. 

Arctic  Contributions  to  our  Knowledge  of  the  Meteorology  of  the  Arctic 

meteorology*      Regions* — Part  IV.  of  this  work,  completing  the   first  volume, 
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was  published  during  the  year ;  a  summary  of  its  contents  will  be 
found  in  the  last  Beport.  The  records  now  under  discussion 
relate  to  the  region  situated  near  Behring's  Straits. 

Supply  and  Stock  of  Instruments. — In  Appendix  III.  (p.  43)  Instruments 
will  be  found  a  list  of  the  meteorological  instruments  supplied  by  b1flo~£,lg  to 
the  Office  to  ships  in  the  Royal  Navy  during  the  year,  with  a     e      ce* 
statement  of  the  entire  stock  and  distribution  of  instruments 
standing  on  the  books,  to  the  account  of  the  Admiralty,  on  the 
31st  March  1886. 

Appendix  IV.  (p.  44)  gives  similar  information  with  regard  to 
the  disposal  of  the  other  instruments  belonging  to  the  Office,  which 
are  mainly  supplied  to  the  Mercantile  Marine. 

PART  II. 

Weatheb  Telegbaphy. 

The  service  has  been  conducted  without  any  serious  inter-  Changes  at 
ruption  to  its  efficiency  during  the  year.  stations. 

The  Council  have  to  regret  the  death  of  Mr.  W.  D.  Penny, 
who  had  been  reporter  at  Nairn  for  25  years,  having  commenced 
the  work  at  Christmas  1860. 

The  supply  of  self-recording  aneroids  to  certain  important 
ptations,  viz.,  Valencia,  Scilly,  Stornoway,  Aberdeen,  and  Yar- 
mouth, has  been  found  to  be  very  beneficial,  as  the  reporters  have 
by  their  use  been  enabled  to  note  approximately  the  times  of 
occurrence  of  considerable  changes  in  pressure,  and  to  keep  an 
almost  continuous  record  of  their  progress. 

It  is  in  contemplation  to  supply  small  hand  anemometers  ou 
Robinsons  pattern  to  some  of  the  stations  with  a  view  to  testing 
the  expediency  of  substituting  instrumental  determinations  of  the 
velocity  of  the  wind,  for  the  non-instrumental  estimates  of  force 
hitherto  recorded. 

A  list  of  the  telegraphic  reporters  will  be  found  in  Appendix  V. 
(p.  45). 

Inspection  of  the  Telegraphic  Reporting  Stations. — The  tele-  Inspection 
graphic  reporting  stations  have  been  inspected  during  the  year,  in  ot  the  stations. 
England  (including  Jersey  and  the  Isle  of  Mati)  by  the  Rev.  W. 
Clement  Ley ;  in  Scotland  by  Mr.  Buchan ;  and  in  Ireland  and 
Wales  by  Mr.  Scott.  The  reports  submitted  by  the  Inspectors 
to  the  Council,  which  are  printed  in  Appendix  VI.  (p.  46),  show 
that  the  efficiency  of  the  service-  has  been  fairly  maintained. 

Discussion   and  Publication  of  the  Information   received. — A  Di*on<*ion  of 
description  of  the  practice  of  the  Office  in  the  collection,  dis-  the  report*, 
cussion,  and    dissemination   of   the    meteorological    information 
received  by  telegraph  is  given  in  Appendix  VII.  (p.  59).     A  list 
of  the  institutions  and  persons  who  received  the  Daily  Weather 
Reports  and  Charts  free  of  cost  in  1885-6  forms  Appendix  VIII. 

(P-  «9). 

Weather  Forecasts. — There  has   been  no  material   change  in  Forecast* 
the  system  of  preparation  and  issue  of  the  forecasts  during  the 
year. 
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The  labour  and  time  occupied  in  preparing  the  charts,  and  in 
carrying  out  this  investigation,  have  been  very  great,  but  the 
progress!  already  made  gives  sure  indications  that  the  resalu 
obtained  from  it  will  be  of  great  value  and  novelty,  and  of  a 
nature  that  could  not  be  obtained  in  any  other  way. 

The  following  statement  shows  the  stage  at  which  the  work  had 
arrived  by  the  end  of  March  1886 : — 

The  charts  for  November  were  ready  for  the  lithographer. 

The  whole  of  the  observations  for  sea  and  land,  had  been 
entered  on  the  large  scale  original  charts,  and  all  isobars  and 
isotherms  had  been  drawn. 

The  generalized  wind  arrows  had  been  entered  up  to  the  end 
of  April,  and  the  weather  areas  drawn  up  to  the  end  of  February 
1883.  The  reduced  drawings  from  which  the  lithographed  charts 
are  reproduced  by  help  of  photography  had  been  completed  up 
to  the  end  of  November.  The  charts  for  three  months,  August  to 
October  1882,  were  in  the  lithographer's  hands. 

BedSeaGharts.       Red  Sea  Charts. — Tt  is  proposed  to  take  up  the  preparation 

of  monthly  charts  of  the  meteorology,  currents,  surface  tempera- 
ture, and  specific  gravity  of  the  Red  Sea,  according  as  the 
Atlantic  work  progresses  towards  completion.  Specimen  charts 
for  one  month  nave  been  drawn.  The  Indian  Meteorological 
Department  has  undertaken  to  deal  with  the  corresponding  data 
for  the  Indian  Ocean,  and  their  charts  are  understood  to  be  in 
progress. 

The  Royal  Meteorological  Institute  of  the  Netherlands  having 
applied  for  assistance  from  the  Office  in  the  preparation  of  a 
Meteorological  Atlas  of  the  Indian  Ocean ;  the  Council  have 
sanctioned  the  temporary  loan  to  the  Utrecht  Institute  of  the 
data  books  relating  to  the  Indian  Ocean  which  are  in  their 
possession. 

Charts  of  Barometric  Pressure  for  the  Atlantic,  Pacific,  and 
Indian  Oceans. — These  charts,  which  were  referred  to  in  the 
Report  for  1884,  have  been  completed,  and  are  now  in  the  hands 
of  the  engraver. 

Current  Charts  for  the  Atlantic,  Pacific,  and  Indian  Oceans^ 
The  series  of  charts  showing  the  temperature  and  barometer 
pressure  over  these  oceans  having  been  completed,  the  Council 
nave  decided  to  supplement  them  with  charts  of  the  currents, 
the  materials  for  which  are  contained  in  the  logs  stored  in  the 
Office.  These  charts  were  commenced  in  January  of  the  present 
year  by  Lieutenant  Baillie  and  an  assistant.  It  is  hoped  that 
they  will  not  only  be  of  great  practical  service  to  the  mariner,  but 
also  of  scientific  interest  in  connexion  with  the  charts  of  mean 
temperatures  of  the  sea  surface  recently  published.  The  charts 
are  to  be  for  each  month  of  the  year,  and,  in  addition  to  the 
data  available  in  the  Office,  a  large  amount  of  information  will 
be  obtained  from  the  logs  of  H.M/s  ships  and  other  documents. 

Arctic  Contributions  to  our  Knowledge  of  the  Meteorology  of  the  Arctic 

meteorology.      Regions* — Part  IV.  of  this  work,  completing  the   first  volume, 
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was  published  during  the  year ;  a  summary  of  its  contents  will  be 
found  in  the  last  Beport.  The  records  now  under  discussion 
relate  to  the  region  situated  near  Behring's  Straits. 

Supply  and  Stock  of  Instruments. — In  Appendix  III.  (p.  43)  Instruments 
will  be  found  a  list  of  the  meteorological  instruments  eupplie  1  by  belonging  to 
the  Office  to  ships  in  the  Royal  Navy  during  the  year,  with  a  *  e      ce* 
statement  of  the  entire  stock  and  distribution  of  instruments 
standing  on  the  books,  to  the  account  of  the  Admiralty,  on  the 
31st  March  1886. 

Appendix  IV.  (p.  44)  gives  similar  information  with  regard  to 
the  disposal  of  the  other  instruments  belonging  to  the  Office,  which 
ore  mainly  supplied  to  the  Mercantile  Marine. 

PART  II. 
Weather  Telegraphy. 

The  service  has  been  conducted  without  any  serious  inter-  Changes  at 
ruption  to  its  efficiency  during  the  year.  stations. 

The  Council  have  to  regret  the  death  of  Mr.  W.  D.  Penny, 
who  had  been  reporter  at  Nairn  for  25  years,  having  commenced 
the  work  at  Christmas  1860. 

The  supply  of  self-recording  aneroids  to  certain  important 
stations,  viz.,  Valencia,  Scilly,  Stornoway,  Aberdeen,  and  Yar- 
mouth, has  been  found  to  be  very  beneficial,  as  the  reporters  hove 
by  their  use  been  enabled  to  note  approximately  the  times  of 
occurrence  of  considerable  changes  in  pressure,  and  to  keep  an 
almost  continuous  record  of  their  progress. 

It  is  in  contemplation  to  supply  small  hand  anemometers  on 
Robinson's  pattern  to  some  of  the  stations  with  a  view  to  testing 
the  expediency  of  substituting  instrumental  determinations  of  the 
velocity  of  the  wind,  for  the  non-instrumental  estimates  of  force 
hitherto  recorded. 

A  list  of  the  telegraphic  reporters  will  be  found  in  Appendix  V. 
(P-  45). 

Inspection  of  the  Telegraphic  Reporting  Stations. — The  tele-  Inspection 
graphic  reporting  stations  have  been  inspected  during  the  year,  in  of  the  stations. 
England  (including  Jersey  and  the  Isle  of  Man)  by  the  Rev.  W. 
Clement  Ley ;  in  Scotland  by  Mr.  Buchan ;  and  in  Ireland  and 
Wales  by  Mr.  Scott.  The  reports  submitted  by  the  Inspectors 
to  the  Council,  which  are  printed  in  Appendix  VI.  (p.  46),  show 
that  the  efficiency  of  the  service-  has  been  fairly  maintained. 

Discussion  and  Publication  of  the  Information  received, — A  Disou<*ion  of 
description  of  the  practice  of  the  Office  in  the  collection,  dis-  the  reports, 
cussion,  and  dissemination  of  the  meteorological  information 
received  by  telegraph  is  given  in  Appendix  VII.  (p.  59).  A  list 
of  the  institutions  and  persons  who  received  the  Daily  Weather 
lie  port  s  and  Charts  free  of  cost  in  1885-6  forms  Appendix  VIII. 
(p.  69). 

Weather  Forecasts. — There  has  been  no  material  change  in  Forecasts. 
the  system  of  preparation  and  issue  of  the  forecasts  during  the 
year. 
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Forecasts. 


Inquiries  at  the 
Office. 


Testing  of  the 
forecasts. 


Hay  Harvest 
Forecasts. 


Forecasts  are  prepared  three  tunes  a  day,  at  11  In  a.m.,  and  at 
3h.  30m.,  and  8h.  30m.  p.m.  The  Forecasts  prepared  at  1 1  ajn., 
on  the  information  derived  from  the  8  a.m.  reports,  refer  to  the 
probable  weather  between  noon  on  the  clay  of  issue  and  noon  on 
the  day  following,  and  are  publicly  posted  up  in  several  places 
in  London,*  and  supplied  to  the  afternoon  editions  of  the  news- 
papers* The  forecasts  prepared  at  8h.  30m.  p.m.  are  mainly  for 
the  newspapers,  but  any  of  the  forecasts  are  available  for  the 
information  of  persons  requiring  them. 

The  inquiries  received  through  the  Post  Office  for  special 
forecasts  during  the  year  amounted  to  54,  and  the  personal  appli- 
cations to  47.  The  rules  of  the  Office  relating  to  such  inquiries 
continue  the  same  as  in  previous  years,  and  are  given  in  Appendix 
VII.  (p.  68). 

The  results  of  a  comparison  of  the  Forecasts  issued  at  8  p.m. 
during  the  year  with  the  weather  actually  experienced  is  given  in 
Appendix  XI.  (p.  75),  and  the  following  summary  of  successes  and 
failures,  estimated  in  the  manner  explained  in  that  Appendix, 
shows  that  the  average  of  success  over  the  whole  United  Kingdom 
has  been  83  per  cent,  the  figure  being  almost  identical  with  that 
for  the  previous  year,  82  per  cent. 

Summary  or  Results  of  8  p.m.  Forecasts,  1885. 


Percentages. 

Tots]  per- 
centage of 
Success. 

Districts. 

Complete 

Partial* 
Success. 

Partial* 
Failure. 

Total 
Failure. 

Scotland,  N.  - 

55 

81 

9 

5 

86 

n         E.  -        - 

50 

85 

10 

5 

85 

EnqlaicD)  N.E.  - 

53 

34 

10 

8 

87 

»       E.     - 

53 

81 

11 

5 

84 

Midland  Counties  - 

51 

34 

11 

4 

85 

England,  S.     - 

57 

81 

9 

3 

88 

Scotland,  W.  - 

48 

30 

12 

10 

78 

England,  N.W. 

48 

32 

12 

8 

SO 

„        S.W. 

50 

32 

12 

6 

82 

Ireland,  N.    - 

46 

35 

11 

8 

81* 

M         B.     - 

46 

33 

12 

9 

79 

Summary  -       - 

61 

82 

11 

6 

88 

*  Note  "  partial "  implies  "  more  than  half." 

Hay  Harvest  Forecasts. — The  Council  renewed  in  1885  the 
offer  made  in  the  four  previous  years  to  the  Royal  Agricultural 
Society,  the  Royal  Dublin  Society,  and  the  Highland  Society 
to  send  daily  Forecasts  gratis  during  the  hay  season  to  a  number 

*  Via.,  in  the  City,  at  the  Mansion  House,  Lloyd's  Rooms,  Messrs.  R.  &  J.  Beck's, 
Cornhill,  and  Messrs.  Thos.  de  la  Rue  &  (Vs.,  Bunhill  Row ;  in  the  West  End,  in 
the  Libraries  of  the  House  of  Lords  and  House  of  Commons;  at  Messrs.  Elliot's, 
Strand;  Messrs.  Stanford's,  Charing  Cross;  Messrs. Negretti  &  Zambia's,  Regent 
Street ;  and  Messrs.  Pasterelb's,  New  Bond  Street. 
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of  observers  selected  by  the  Councils  of  those  Societies,  on  the  two  Hay  Harvest 
conditions,  that  the  information  should  be  made  as  widely  known  tforecasto. 
as  possible,  and  that  a  record  should  be  kept  of  the  value  of  each 
prediction  and  sent  in  weekly  to  the  Office.     The  Societies  again 
cordially  accepted  the  proposal,  and  the  following  list  of  recipients 
was  prepared : — 

List  of  those  who  received  Hay  Harvest  Forecasts 

in  1885. 


Districts. 


To  whom  sent. 


0.  ScOTULKD,N. 


1.  SC0TLA9P,  E. 


3.  Englakd,  N.E.  -• 


3.  Eholahd,  B.  -    - 


4.  Mn>iuun> 
Commas 


5.  Exolakd,  S. 


•{ 
-{ 


6.  SCOTLAHD,  W.     -- 


7.  England,  N.W. 


8.  England,  S.W.  - 


9.  IRELAND,  N. 


•  « 


10.   IBBLAND,  S. 


Rer.  Dr.  Joass 
Major  Smith    - 

G.  Johnstone  - 
W.  S.  Macdonald 

A.  F.  Leslie     - 
C.  W.  L.  Forbes 

J.  Wilson 

J.  Tamer 

W.  Birkbeck  - 
Sir  J.  B.  Lawes,  Bt,  and 
J.  H.  Gilbert,  FhJD. 

F.  Morrice 

Royal        Agricultural 

College. 
The  Duke  of  Somerset 

C.  Whitehead  - 
E.  P.  Squarey  - 

W.  Calder 

M.  J.  Stewart  - 
J.  S.  B.  Ballingai 

G.  W.  Wray  - 
The  Earl  of  Derby 
The  Lord  Egerton  of 

Tatton. 

Colonel  J.  B.  Tnrberrill 

The  Earl  of  Dncie 
T.  Dyke 

B.  Neville 

Viscount  Massereene  and 

Ferrard. 
Rer.  A.  Brown 

E.  F.  Farrell   - 

D.  A.  M'Cready 

D.  A.  Mil  ward 

W.  Talbot  Crosbie,  D  X. 


Address. 


Golspie. 

Munlochy,  Inverness. 

Glands,  by  Forfar. 
Craigielaw,  Longniddry. 
Braes  Grange,  Banffshire. 
Aberfoldy. 

Chillinffham  Barns,  Belford, 

Northumberland. 
The  Grange,  Ulceby. 

High  House,  Thorpe,  Norwich. 
Rothamsted,  Harpenden. 

Ditehingham  Hall,  Bungay. 

Cirencester. 

Gerrard's  Cross,  Books. 

Banning  House,  Maidstone. 
The  Moot,  Downton,  Wilts. 

Castle  Hill,  Dalreoch,  Dum- 
barton. 
Ardwell,  Stranraer. 
Eallabus  House,  Islay. 

Leyburn,  Yorkshire. 
Knowsley  Hall,  Prescot. 
Tatton  Park,  Knutsford. 


Ewenny     Priory,      Bridgend, 

Glamorganshire. 
Whitfield,  Falfield,  R.S.O. 
Long  Ashton,  Clifton,  Bristol 
Butleigh  Court,  Glastonbury. 

Antrim  Castle,  Antrim. 

The  Manse,  HoHymount,  Co. 

Mayo. 
Moynalty,  Co.  Meath. 

Larchvale,   Moneygall,  King's 

Co. 
Lavistown,  Kilkenny. 
Ardfert    Abbey,    Tralee,    Co. 

Kerry. 


12 


Report  of  the  Meteorological  Council. 


The  issue  of  the  forecasts  commenced  on  June  15  with  those 
for  England,  E.,  the  Midland  counties,  and  England,  S.,  and  later 
those  for  other  districts  were  added.  The  forecasts  were  issued 
daily  (excepting  on  Sundays),  and  in  most  instances  they  were 
continued  for  about  five  weeks.  In  two  or  three  cases,  however, 
they  were  continued  until  the  close  of  the  wheat  harvest;  the 
additional  expense  of  this  extension  being  borne  in  one  instance  by 
the  recipient. 

The  general  result  of  this  repetition  of  the  issue  of  these  fore? 
caste,  which  began  in  1879,  is  shown  by  the  subjoined  table, 
which  has  been  compiled  solely  from  the  reports  of  the  above- 
mentioned  gentlemen,  and  is  entirely  independent  of  any  estimate 
formed  within  the  Office  itself: — 

Summary  of  Results.    Hat  Harvest  Forecasts,  1885. 


Bnglihd,  N.S, 

B. 
■iduhd  Cousma 

EVOUITD,  g. - 
BCOTLiKD,  W. 


Qolapia  ud  Munlochy    • 

Grange,  Glimb)  Abe rfeldj,  mil  Long- 

Bel/orduid  Ulcubj 

Thorpe,  Di 


ind  Hothamitcd 


Cirenowter  and  Genard's  Croat 

H  alditone  and  Doiraton 

Dumbarton,  Islaj,  and  Stnuuaer 

Lejbum,  Prescot,  and  Enulsford 

Bridgend  (filaioorjoin),  Falfleld,  Clif- 
ton, mild  Glaitonburj. 
Antrim,  Mojmlty,  imfl  nolljmount  • 

Moneygal],  Kilkenny,  and  Aidfart 


The  remit  of  this  year's  checking  shows  that  while,  owing  to  » 
falling  off  in  the  number  of  partial  successes,  the  general  per 
centage  was  a  little  lower  than  in  the  preceding  year,  the  pro- 
portion of  completely  successful  forecasts  (56  per  cent.)  was  much 
greater  than  in  1884.  The  largest  general  per-centage  (88)  was 
reached  in  Scotland,  N.,  Scotland,  E.,  England,  E.,  and  England) 
S.,  while  the  smallest  (74)  was  in  Scotland,  W.,  and  England, 
N.W. 

Two  features  in  the  forecast  service  of  the  year  are  deserving 
of  special  mention.     The  first  of  these  was  the  establishment  at 
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Ditchinflfhatn,  in  Norfolk,  of  a  system  of  weather  signalling,  by  Hay  Harvest 

means  of  which  the  forecasts  were  made  known  over  a  consider-  Forecasts. 

able  area.    The  signals  consisted  of  a  ball,  a  drum,  and  a  double 

cone,  and  were  hoisted  at  about  6.30  p.m.  each  day,  on  the 

summit  of  Ditchingham  Church  tower,  and  remained  up  until 

the  forenoon  of  the  following  day.     The  entire  arrangements  were 

organised  and  the  expenses  arranged  for  by  F.  Morrice,  Esq.,  of 

Ditchingham  Hall,  who  at  the  close  of  the  time  wrote  as  follows : 

— "  The  signals  caused  a  wide  difference  of  opinion  as  to  their   . 

"  utility,  and  some  fierce  opposition.     On  the  whole  I  think  they 

"  were  a  great  success.    During  the  last  week  I  shall  call  a  meet- 

"  ing  of  tanners  and  others  interested,  and  if  they  agree,  I  hope 

"  another  year  to  extend  the  system  considerably,  paying  for  our 

"  own  telegrams  by  subscription,  and  copying  from  one  church 

€t  tower  to  another." 

The  other  feature  of  interest  in  connexion  with  the  service 
was  the  fact  that  there  were  this  year  several  subscribers  for 
the  forecasts,  one  in  England,  K,  two  in  the  Midland  counties, 
and  one  in  England,  N.W.  These  persons  were  unanimous  in 
their  testimony  to  the  success  and  value  of  the  system.  The 
subscriber  in  England,  E.  (Mr.  Fergusson),  wrote : — "  There 
has  not  been  one  mistake  during  the  time  I  have  had  them." 
From  the  Midland  counties  one  of  the  recipients  (Mr.  Harcourt 
Vernon)  wrote : — "  My  agent  informs  me  that  they  were  wonder- 
"  fully  accurate,  and  of  the  greatest  help  to  him  and  those  of  my 
"  tenants  who  live  near  enough  to  use  them."  The  other  sub- 
scriber in  this  district  (Lord  Vernon)  gave  practical  proof  of 
his  appreciation  of  the  forecasts  by  depositing  with  the  Office 
at  the  close  of  the  time  a  sum  of  money  towards  defraying 
the  cost  of  similar  telegrams  next  year.  The  subscriber  in 
England,  N.W.  (Mr.  Earle),  remarked  that  the  forecasts  had 
€t  answered  every  purpose." 

Similar  testimony  to  the  value  of  the  intelligence  was  borne  by 
Mr.  Jacob  Wilson  (Northumberland),  and  Mr.  W.  Birkbeck 
(Norfolk),  while  from  Ireland  (Co.  Meath)  Mr.  Farrell  wrote  to 
say  "  they  have  been  most  useful  in  regulating  farming  operations." 

In  reply  to  a  question  by  Sir  R.  Paget,   in  the  House  of  Exhibition  of 
Commons  on  March  11th,  1886,  Mr.  Fowler  stated  that  the  Post  j^fl£sat 
Office  had  no  objection  to  the  exhibition  of  forecasts  at  local  post 
offices,  provided  space  was  available,  if  the  persons  to  whom  these 
forecasts  were  addressed  desired  them  to  be  so  exhibited  instead  of 
being  delivered. 

Storm   Warnings  for  the  Coasts  of  the  United  Kingdom. — In  Stonn  wara- 
AppendixX.  (p.  73)  will  be  found  the  names  of  the  stations  which     *** 
are  furnished  with  signals  for  Storm  Warnings,  in  accordance  with 
Circular  717  of  the  Board  of  Trade  issued  in  February  1874. 

These  stations  were,  at  the  end  of  March  1886,  141  in  number, 
situated : — 

68  in  England,  14  in  Wales,  38  in  Scotland,  15  in  Ireland, 
3  in  the  Isle  of  Man,  and  3  in  the  Channel  Islands. 
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Stom  warn* 
ings. 


The  usual  comparison  has  been  instituted  in  the  Office  between 
the  warnings  issued  in  1885  and  the  weather  experienced  on  our 
coasts,  the  warnings  being  tested  by  the  method  explained  in 
Appendix  VII. (p.  69).  The  results  of  the  comparison  are  shown 
in  the  following  tables  :— 

Rvtubm  of  the  Result  of  the  Comparison  between  the  Warnings  issued  and  the 

Weather  experienced  in  1886. 


IS 


r   ■* 

I 


£ 


Stormi  for  vfaleh  no ; 
Warning  was; 


Ireland,  South 
H      Bait 
Scotland,  East 
„       West 
England,  North-west 
West 
South 
South-east 
East 


99 
99 
99 
H 


Totals  - 


74 
79 
65 
56 
78 
65 
79 
36 
59 


591 


Percentages   -      — 


47 
82 
42 
29 
89 
41 
46 
24 
27 


327 


558 


16 
27 
13 
14 
18 
10 
18 
6 
20 


142 


24*0 


10 
20 

9 
12 
19 
12 
15 

6 
12 


115 


19*5 


0*2 


1 
1 
1 
2 


1*0 


Jan.  28,  Feb.  6,  April  5. 

April  5. 

April  20/  Sept  80,  Oct  L» 

Jan.  28. f 

Oct.  4. 

Feb.  8  J  Aug.  12  J,  Oct  4. 


*  These  gales  were  not  felt  south  of  Aberdeen. 

t  Warnings  too  late  to  be  of  practical  use. 

X  Warnings  issued  to  Devon  and  Cornwall ;  gale  extended  up  Channel. 

Notes,  as  to  the  Gales  not  Warned  for,  in  1885. 

January  28. — Gale  in  Ireland,  S.,  and  England,  N.W. — There 
was  no  definite  indication  of  this  at  6  p.m.  27  th,  and  its  advance 
was  so  rapid  that  at  8  a.m.  28th,  the  centre  of  depression  was 
close  to  Mullaghmore.  At  Valencia  the  maximum  force  occurred 
at  4  a.m.  28th. 

February  6. — Gale  in  Ireland,  8. — No  indication  at  6  p.m.  5th, 
when  the  barometer  was  still  rising  in  the  West,  with  moderate 
Westerly  breezes.  Depression  advanced  so  rapidly  that  Valencia 
had  extreme  force  at  3  a.m.  6th. 

February  8. — Gales  in  England,  &—  The  south-west  coasts  of 
England  were  warned  on  7  th,  and  at  8  a.m.  there  was  no  indica- 
tion of  the  gale  spreading  up-Cbannel.  During  the  day,  however, 
a  remarkable  local  disturbance  was  developed  over  the  Irish  Sea, 
and  the  gale  subsequently  spread  all  over  England.  The  8th, 
being  a  Sunday,  there  were  no  2  p.m.  reports,  and  no  "special* 
telegrams  could  be  obtained,  or  the  Channel  might  have  been 
warned. 
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April  5. — Gale  in  Ireland,  S.  and  E. — There  were  no  indica-  Storm  wara- 
tions  whatever  at  6  p.m.  4th,  of  advance  of  this  gale.  m&* 

April  20. — Gale  in  Scotland,  E.  (north  of  Nairn). — Strong 
"winds  were  anticipated ,  and  mentioned  in  the  forecasts ;  the 
forecaster  can  see  no  sufficient  reason  in  the  conditions  prevailing 
prior  to  the  gale  for  anticipating  its  occurrence  to  the  northward 
of  Nairn. 

August  12. — Southerly  Gale  in  England,  S. — Strong  winds 
were  anticipated,  and  mentioned  in  the  forecasts  ;  the  depression, 
however,  moved  in  a  more  easterly  direction  than  was  anticipated, 
and  the  gale  spread  up  the  Channel. 

September  30  and  October  1. — Gale  in  Scotland,  E. — The 
depression  advanced  so  much  more  rapidly  than  was  expected  that, 
although  the  west  of  Scotland  was  warned  on  29th,  the  east  was 
not,  and  the  gale  spread  to  that  coast  during  the  earlier  part  of 
the  30th. 

October  4  (night). — Gale  in  England,  S. — The  forecaster 
reports : — "  On  looking  over  the  charts  again  I  cannot  see  why 
the  gale  should  have  occurred.  Apparently  a  very  shallow 
local  depression  moved  eastwards  over  our  southern  counties, 
"  but  could  scarcely  have  been  expected  to  cause  so  much  wind 
"  with  the  moderate  gradients  which  existed  previously." 

The  following  table  contains  a  comparative  statement  of  the  Comparison  of 
storm  warnings  and  their  results  in  1885,  and  in  the  ten  preceding  ra^ts  for 
years.    It  will  be  seen  that  the  percentage  of  warnings  justified  i^^  jem, 
is  seven  less  than  in  the  preceding  year : — 


«.* 


a 


Years. 

Total  No.  of 

Warnings 

issued. 

Warnings 

justified  by 

subsequent 

Gales. 

Warnings 

justified  by 

subsequent 

strong  winds. 

Total  Warnings 
justified. 

Warnings  not 

justified  by 

subsequent 

Weather. 

1S75 

848 

41*1 

35*1 

76-2 

21*0 

1S76 

265 

61-1 

21*5 

82*6 

11-7 

1877 

475 

58'3 

25*9 

79*2 

16-4 

1878 

485 

56-7 

20*8 

77-5 

17-9 

1879 

509 

50*5 

25*1 

75-6 

20*6 

1880 

390 

58*2 

24*6 

82*8 

.       18-3 

1881 

454 

58*6 

28*8 

81*9 

14*8 

1882 

503 

61*4 

21-1 

82*5 

14*9 

1883 

610 

56-2 

216 

77-8 

20-8 

1884 

461 

66*4 

20*0 

86*4 

12-1 

1885 

591 

55-8 

24*0 

79*8 

19*5 

The  Prevalence  of  Gales  on  different  Parts  of  the  Coast — At 
the  suggestion  of  the  Hydrographer  tables  have  been  prepared 
riving  the  relative  frequency  of  gales  according  to  four  quadrants 
(N.  to  E.,  E.  to  S.,  &c.)  on  different  districts  of  the  coast.  The 
tables  refer  to  the  period  of  15  years,  1871-1885. 

Fishery  Barometers. — In  connexion  with  the  subject  of  storm  Fishery. 
warnings,  the  supply  of  public  barometers  to  fishing  stations  and  barometers, 
other  places  on  the  coast  may  be  mentioned.    The  whole  number 
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Fishery     . 
barometers. 


Observations 
on  Ben  Nevis. 


Atlantic  tele- 
grams. 


Publications. 


of  stations  supplied  with  these  instruments  by  the  Office  is  at 
present  169.  Of  these  utations,  60  are  in  England,  5  in  Wales, 
46  in  Ireland,  54  in  Scotland,  3  in  the  Isle  of  Alan,  and  1  in 
Jersey*    The  list  is  given  in  Appendix  IX.,  p.  72. 

Observations  on  Ben  Nevis. — The  arrangements  with  the 
Directors  of  the  observatory  established  on  the  summit  of  Ben 
Nevi.«,  at  a  height  of  4,000  feet  above  the  sea,  detailed  in  the  last 
Report,  have  been  continued  during  the  year.  The  Council  have 
continued  the  annual  grant  of  100/.  towards  the  expenses  of  the 
observatory,  and  have  received  MS.  copies  of  all  the  meteoro- 
logical observations  taken,  and  in  addition  occasional  telegrams, 
SO  in  number. 

Atlantic  Telegrams. — The  service  as  described  in  the  last 
Report  has  been  maintained  during  the  year,  and  some  improve- 
ments have  been  made  in  the  system  of  reporting  (see  Appendix 
VII.,  p.  61). 

It  may  be  interesting  to  repeat  here  that  the  expense  of  these 
telegrams  is  borne  conjointly  by  the  Central  Meteorological 
Office  in  Paris,  and  by  the  Council.  The  Chief  Signal  Office  at 
Washington,  under  General  Hazen,  co-operates  cordially  in  the 
scheme,  and  has  instructed  its  agents  at  New  York  and  Boston  to 
collect  from  incoming  steamers,  and  to  transmit  to  London  by 
telegraph,  reports  of  storms  met  with  west  of  the  meridian  of 
45°  W\,  as  well  as  of  ice  or  derelict  ships  seen  on  any  part  of  the 
voyage,  the  latter  classes  of  information  being  of  especial 
importance  to  seamen. 

Forms  are  issued  to  captains  of  the  fast  steamers  that  cross 
the  Atlantic  from  England,  which  they  are  requested  to  forward 
to  the  Signal  Office  agent  on  arrival  at  either  of  the  ports 
named,  and  a  system  of  telegraphing  has  been  arranged  with  the 
Signal  Office.     The  service  was  commenced  in  November  1884. 

During  the  twelve  months  ending  with  March  1886,  161 
telegrams  have  been  received,  of  which  83  contained  reports  of 
weather,  85  of  ice,  and  7  of  derelict  ships. 

The  general  question  of  the  utility  of  these  telegrams  as  aids 
to  the  forecasts  of  weather  is  under  consideration,  and  a  proposal 
for  their  extension  so  as  to  embrace  a  general  view  of  the  chief 
meteorological  data  over  the  whole  of  the  United  States  of 
America,  for  every  day,  which  may  be  made  available  for  all 
European  meteorological  administrations,  is  receiving  attention. 

The  Chief  Signal  Office  has  applied  for  a  daily  telegraphic 
report  from  Valencia,  to  be  forwarded  to  Washington,  and  the 
Council  have  given  instructions  for  this  to  be  sent. 

Publications. — The  Weekly  Weather  "Report  has  appeared  in 
its  enlarged  form,  as  explained  in  the  last  Report,  and  has  been 
further  improved  by  the  addition  since  1st  January  1885,  of  tw* 
new  columns  on  the  last  page  of  each  report,  giving  the  number 
of  day-degrees  of  accumulated  heat,  both  above  and  below  42°  F„ 
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for  each  station,  in  addition  to  the  values  for  each  district  which  Publications. 
appear  on  the  first  page. 

Since  January  1,  1886,  several  other  columns  have  been  added 
to  the  summary  on  the  first  page,  showing  the  difference  between 
the  aggregate  values  for  Accumulated  Heat,  Rainfall,  and  Bright 
Sunshine  during  the  current  year,  and  the  means  for  the  corre- 
sponding periods  during  the  eight  years  1878-85.  The  Rainfall 
averages  nave  also  been  greatly  improved,  as  they  now  refer  to 
the  observations  for  20  years  (1866-85).  The  Quarterly 
Summary,  issued  as  an  Appendix,  gives  the  Weekly  and  Pro- 
gressive values  of  the  same  elements  for  all  the  districts  in  each 
month  of  the  current  year — in  continuation  of  the  Tables 
published  in  Appendices  I.  and  II.  for  1884. 

The  Monthly  Weather  Report  has  also  appeared  regularly. 

Simultaneous  Observations. — The  Office  has  continued  its  co-  Simultaneous 
operation  in  the  system  of  simultaneous  observations,  taken  once  °t>,erYatio,ul- 
in  every  24  hour*?,  which  was  organised  in  1874,  at  the  request  of 
the  Chief  Signal  Officer  of  the  United  State?. 

The  list  of  observers  on  this  system  at  hud  stations  for  1885 
is  given  in  Appendix  XII.,  p.  80. 

A  form  for  the  entry  of  the  simultaneous  observations  is  bound 
up  with  every  ship's  log  issued  by  the  Office.  In  previous 
Reports  it  has  been  stated  that  the  Lords  Commissioners  of  the 
Admiralty  had,  at  the  request  of  the  Council,  issued  instructions 
for  these  observations  to  be  taken  (in  addition  to  those  made 
by  the  Service  Regulations)  on  board  each  detached  ship-of-war 
on  foreign  service ;  or,  in  the  case  of  a  squadron  acting  together, 
on  board  the  ship  of  the  senior  officer.  The  number  of  these 
observations  which  have  been  received  during  the  year  from  the 
Royal  Navy  has  been  7,580,  and  from  the  Mercantile  Marine, 
6,270. 


PART  III. 
Land  Meteorology  op  the  British  Isles. 

Observatories  and  Stations. — Records  of  the  climate  of  the 
British  Isles  are  received  by  the  Office  from  certain  stations  with 
different  degrees  of  fulness  of  organisation,  which  may  be  arranged 
in  five  classes. 

1.  The  Observatories  furnished  with  self-registering  instruments  Self-reeording 
by   which   all   the  principal   meteorological  phenomena  are  re*  ob,erTttortei- 
corded  continuously,  and  which  thus  afford  materials  for  the  study 

of  the  periodic  variations  of  the  meteorological  elements. 

2.  Anemographic  stations  furnished   with  instruments  regis-  Anetnographic 
tering  the  wind  only.    Tho  records  from  these  stations  relate  to  stations, 
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weather  as  distinguished  from  climate,  and  are  especially  useful  in 
connexion  with  the  passage  of  storms,  and  as  affording  evidence 
available  in  the  courts  of  law  with  respect  to  collisions  at  sea,  and 
damage  done  by  wind. 

Stations  of  3.  Stations  of  the  Second  Order  furnishing  climatological  in- 

Second  Order.    formation  from  eye  observations  taken  twice  a  day.    The  observers 

at  these  stations  are  all  volunteers. 

Telegraphic  4.  The  Telegraphic  Reporting   Stations  at   which  eye  ob«er- 

g£P?rtl11*  vations  are  taken,  supplemented  in  some  cases  by  self-recording 

aneroids,  &a,  forming  the  material  upon  which  the  daily  weather 
reports  and  forecasts  are  based.  The  hours  of  observation  at  these 
Stations  are  limited  by  the  requirements  of  the  telegraphic  system, 
as  explained  in  Part  II.,  but  the  data  which  they  furnish  are 
utilized  to  afford  climatological  information  for  parts  of  the 
country  where  Stations  of  the  Second  Order  do  not  exist 

Extra  itationf.        6.  Extra  stations  furnishing  returns  with  less  completeness,  and 

with  less  detail  than  those  of  class  3. 

A  continuous  record  of  the  amount  of  bright  sunshine  is  also 
received  from  35  stations  in  the  British  Isles,  some  of  which  are 
first  or  second  order  stations,  whilst  from"*  others  the  sunshine 
record  is  alone  received. 

A  fuller  account  of  these  several  stations  and  of  the  methods 
employed  by  the  Office  in  dealing  with  the  records   they  respec- 
tively furnish  will  be  found  in  Appendix  XIII.,  p.  81, 
Documents  Appendix  XIV.,  p.  85,  contains  a  list  of  all  documents  relating 

received.  ^Q  ^  jan(j  meteorology  of  the  British  Isles  received  at  the  Office 

during  the  year. 
Changes  Jn  the       The  instruments  were  transferred  from  the  old   to  the  new 
obaervatorief.     observatory  at  Falmouth  at  the  commencement  of  May    1885, 

and  the  records  have  been  continued  without  more  than  a  few 
days'  interruption. 

At  Glasgow,  Professor  Grant  has  succeeded  in  completing  the 
arrangements  for  continuing  the  records}  of  the  self-recording 
instruments  by  the  aid  of  the  Town  Council  and  the  Clyde 
Trustees*  The  observations  have  been  maintained  by  Professor 
Grant  since  the  end  of  the  year  1884  at  his  own  expense.  The 
Meteorological  Council  have  also  undertaken  to  grant  a  sum  of 
75/.  annually  towards  the  cost  of  this  observatory,  io  return  for 
which  they  receive  copies  of  the  records,  as  well  as  returns  for 
the  Weekly  Weather  Reports  and  observations  from  a  Second 
Order  Station. 

The  anemograph  at  Sandwick  was  removed  in  December  to 
Swanbister  in  the  parish  of  Orphir,  in  the  same  island,  where 
Mr.  W.  I.  Fortescue  has  kindly  undertaken  to  continue  tie 
record, 

The  anemograph  at  Seaham  Harbour  having  been  found  to  be 
.    out  of  order,  the  Council  have  determined  to  remove  it  from  that 
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station,  and  to  erect  it,  when  repaired,  at  North  Shields,  where 
the  Town  Council  have  kindly  offered  them  a  suitable  site. 

Inspection  of  the  Stations. — The  self-recording  observatories  and  Inspections, 
the  anemographic  stations  (Classes  1  and  2),  as  well  as  the  Tele- 
graphic  Reporting  Stations  (Class  4),  are  regularly  visited  each 
year  by  the  Inspectors  of  the  Office,  before  mentioned  (p.  9). 
The  extra  stations  (Class  5)  are  inspected  as  opportunity  offers. 
Of  the  Stations  of  the  Second  Order  (Class  3),  some  belong  to 
the  Royal  Meteorological  Society ;  these  are  visited  by  an 
Inspector  appointed  by  the  Society,  an  allowance  being  made 
by  the  Office  toward  the  cost  of  the  inspection,  in  accordance 
with  the  recommendation  of  the  Treasury  Committee  (1877). 
The  remaining  Stations  of  the  Second  Order,  which  are  in 
immediate  connexion  with  the  Meteorological  Office,  are  visited 
at  least  once  in  every  two  years  by  the  Inspectors  of  the  Office. 
The  Superintendent  of  the  Kew  Observatory,  Mr.  GK  M.  Whipple, 
is  specially  employed  to  inspect  and  report  on  the  self-registering 
apparatus,  and  on  the  photographic  processes  at  the  observa- 
tories. Extracts  from  the  Reports  of  the  Inspectors  will  be 
found  in  Appendix  VI.,  p.  46. 

Information  supplied  to  the  General  Register  Office^  Dublin.  Rcporti  tap. 
— Reports  from  nine  of  the  Irish  stations  of  the  Office  have  been  pUe^to 
regularly  supplied   to  the  Registrar  General  for  Ireland,  for  use  oSJJSfor 
in  his  Weekly  and  Quarterly  Returns.  Ireland. 

Quarterly  Weather  Report. — Part  IV.,  completing  the  volume  PnMietttoat. 
for   1877,   has  been  issued,  and  good  progress  has  been  made 
with  that  for  1878. 

The  volume  of  the  Monthly  Weather  Report  for  1885,  and 
the  parts  of  that  for  1886  have  appeared  up  to  date.  This  pub- 
lication takes  the  place  of  the  Quarterly  Weather  Report. 

The  publication  of  the  Hourly  Readings  for  1883  is  nearly 
completed. 

Reports  from  Stations  of  the  Second  Order. — The  volume  for 
1881  has  appeared,  and  that  for  1882  is  in  hand. 

The  Harmonic  Analyser. — The  analysis  of  the  thermograms  Harmonic 
for  1882  has  been  completed,  and  the  results  for  the  12  years  Analyiep» 
1871-82  will  appear  in  the  volume  of  Hourly  Readings  for  1883. 
The  barograms  are  now  being  dealt  with  and  are  finished  up  to 
the  end  of  1872. 

As  it  seems  desirable  that  the  success  of  the  Harmonic  Analyser 
should  be  generally  known,  a  paper  describing  the  principal  results 
obtained,  and  a  determination  of  the  trustworthiness  of  the  com- 
putations will  shortly  be  read  before  the  Royal  Society. 

Electric  Anemometer. — Frequent  alterations  were  necessary  to  Eiectrio 
meet  the  difficulties  which  occurred  before  the  trial  instrument  Anemoawter. 
could  be  made  to  work  satisfactorily  at  Kewr   Success  has  now  been 
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Eruption  of 
Kraiaioa. 


The  Helm 
Wind. 


Attained,  and  the  Council  are  endeavouring  to  arrange  with  the 
telegraph  authorities  for  mounting  it  on  the  hill  above  the  obser- 
vatory at  Valencia,  and  keeping  its  connexions  with  the  station  in 
repair.  The  observatory  is  much  sheltered  on  the  north-west 
side,  and  observations  of  wind  taken  there  are  not  satisfactory, 
but  it  seems  likely  that  the  results  obtained  with  the  electric 
anemometer  in  the  proposed  position  will  be  of  much  value  for 
the  weather  forecasts. 

.    Movement  of  Clouds. — See  Note  A.,  p.  22. 

Eruption  of  Krdkatoa  — The  discussion  of  the  large  amount  of 
data  which  hns  been  collected,  relative  to  the  remarkable  air-wave 
caused  by  the  great  explosion  that  occurred  at  the  end  of  the 
volcanic  eruption  of  Krakaton,  in  August  1883,  is  now  completed, 
and  the  report,  accompanied  by  several  illustrative  diagrams,  will 
shortly  be  submitted  to  the  Committee  appointed  by  the  Royal 
Society  to  collect  information  relating  to  the  eruption. 

The  results  may  be  accepted  as  indicating  with  considerable 
precision  the  moment  of  the  final  explosion,  which  is  now 
determined  to  have  occurred  a  few  minutes  before  10  a.m.,  local 
Krakatoa  time,  of  the  27th  August  1883;  and  they  confirm 
generally  the  approximate  determinations  of  the  velocities  of  the 
wave's  passage  round  the  earth  before  obtained  and  laid  before 
the  Royal  Society. 

The  Helm  Wind  Enquiry. — The  Royal  Meteorological  Society 
having  expressed  a  desire  to  institute  observations  into  the 
phenomena  accompanying  the  peculiar  wind  of  the  Eden  Valley 
in  Cumberland,  called  the  €<  Helm  Wind"  of  Oofs  Fell,  and 
having  applied  to  the  Council  for  assistance  in  this  research,  a 
supply  of  instruments  has  been  lent  to  the  Society  for  use  when 
the  Helm  Wind  is  prevalent. 


Library, 


Library. 

The  library  contains  standard  works  on  Meteorology  and  the 
allied  sciences.  It  consists  at  present  of  about  9,400  volumes  and 
pamphlets,  exclusive  of  charts  and  MS.  records  of  observations. 
The  books  and  other  documents  are  accessible  to  scientific  men. 

Appendix  XV.,  p.  90,  contains  a  list  of  the  accessions  to  the 
library  during  the  year.  These  have  been  catalogued  upon  cards 
as  before,  besides  being  entered  in  the  reference  catalogues  under 
(1)  Authors,  and  (2)  Subjects. 


Financial, 


Expenditure. 

Appendix  XVI.,  p.  114,  shows  the  receipts  and  payments 
during  the  year  ending  31st  March  1886.  The  amount  voted  by 
Parliament  was  15,300/.,  as  in  the  previous  year. 

The  following  abstract  of  expenditure  shows  the  a*nount  properly 
chargeable  to  the  year  in  question,  and  its  distribution  under  the 
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various  head*,  together  with  the  increase  or  decrease  in  1885-86, 
as  compared  with  the  previous  year  : — 


Nrr  Expkoutuiib. 

•       1884-66. 

IBSS— 00* 

Increase* 

Decrease. 

i                             * 

.General  Administration. 

£      *. 

d. 

£    «. 

d. 

£    s. 

d. 

£    s.   d. 

Payment  of  Council 

1,000     0 

0 

1,000     0 

0 

— 

— 

Secretary 

800     0 

0 

800     0 

0 

— 

— 

Office     - 

758  16 

0 

769  19 

0 

U     3 

0 

«— 

Pent,  fuel,  and  lighting  - 

716     8 

2 

707     5 

10 

— 

9     2     4 

Alterations  to  premises, 

attendance,  and   con- 

tingencies 

424    5 

9 

403  14 

6 

— 

20  U     I 

Expenses   incidental    to 

International  Meteoro- 

logical Congress 

— 

17  13 

4 

17  18 

4 

— 

Pensions 

42  16 

4 

42   16 

4 

— — 

Special  Researches 

989     8 

2 

728     7 

6 

— 

261     0    8 

Land  Meteorology 

8,051     1 

9 

8,160     1 

6 

108  19 

9 

m^^ 

Weather  Information     - 

4,066     6 

10 

3,984  15 

7 

81  11     3 

Inspections 

560  12 

1 

549     9 

9 

11     2    4 

Ocean  Meteorology 

2,445     6 

2 

2,845  18 

9 

400  12 

1 
2 

Total        -              £ 

14,855     1 

3 

15,010     1 

9 

588    8 

383     7     8 

(Signed) 


E.  STKACHEY, 

Chairman  of  the  Council. 
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NOTE  A. 

Memorandum  on  Cloud  Photography 
by  Professor  Stokes,  F.RS. 

The  Council  have  now  obtained  a  series  of  clond  photographs 
taken  with  cameras  at  two  stations  at  a  distance  of  800  yards. 
Each  observation  involves  four  photographs,  one  pair  taken 
simultaneously  at  the  two  stations  respectively,  and  another  pair 
taken  about  a  minute  after  the  former.  The  object  was  to 
determine  the  height,  direction  of  motion,  and  velocity  of  various 
clouds. 

In  the  observation  the  cameras  are  set  to  correspond,  so  that 
the  lines  of  collimation  in  taking  the  four  photographs  are  in  the 
same  direction,  save  as  to  certain  small  corrections  of  the  nature 
of  index  errors.  A  selection  is  made  of  cloud-points  which  can 
be  identified,  and  these  are  marked  on  the  four  photographs. 
The  co-ordinates  of  the  marked  points,  referred  to  vertical  and 
horizontal  lines  shown  on  the  photograph,  can  be  measured,  when 
it  becomes  a  question  of  calculation  only  to  determine  the  position 
of  a  cloud-point,  both  for  the  first  and  second  moments  of  obser- 
vation, and  consequently  to  determine  not  only  its  height,  but  the 
direction  and  velocity  of  its  motion.  At  either  moment  the 
photographs  determine  the  two  lines  of  sight  for  the  cloud-point, 
as  seen  from  the  station  respectively.  If  the  identification  be 
correct,  these  lines  ought  to  intersect,  which  would  give  a  relation 
between  the  four  observed  quantities,  namely,  the  altitudes  and 
azimuths  of  the  cloud-point  as  seen  from  the  two  stations; 
accordingly  three  of  these  observed  quantities  suffice  for  the 
determination,  and  then  the  fourth  affords  a  verification. 

The  requisite  formulae  for  the  reduction  are  readily  obtained 
from  spherical  trigonometry.  The  calculation  is  perfectly  straight- 
forward, and  there  would  be  no  difficulty  about  it  if  we  had  only 
a  small  number  of  cloud-points  to  reduce. 

It  is  very  desirable,  however,  to  have  numerous  observations, 
and  to  determine,  at  least  at  first,  a  considerable  number  of  cloud- 
points  for  each.  The  calculation,  however,  as  above  indicated, 
though  straightforward,  is  by  no  means  short ;  and  the  labour  and 
consequent  expense  of  making  very  numerous  reductions  in  this 
manner  would  be  almost  prohibitive.  Accordingly  an  endeavour 
has  been  made  to  simplify  the  process,  and  a  method  has  been 
devised  which  promises  to  give  the  results  with  very  little  trouble, 
and  at  the  same  time  very  accurately. 

It  would  be  premature  to  describe  this  method  at  length  until 
it  shall  have  been  actually  put  in  practice.  Suffice  it  to  say  that 
paper  positives  are  taken  from  the  glass  negatives,  and  the  cloud- 
points  are  marked  on  them.  The  four  positives  are  laid  in 
succession  on  a  piece  of  paper  on  which  a  pair  of  cross-lines  had 
previously  been  drawn,  a  correction  being  made  for  index  errors 
by  slightly  shifting  the  positive  from  the  position  in  which  the 
cross-lines  on  it  would  be  in  a  line  with  the  cross-lines  on  the 
paper  below.    The  places  are  then  copied  by  pricking  through. 
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The  lower  paper  now  contains  the  record  of  the  whole  observation, 
cleared  of  index  errors. 

It  is  easy  then  to  pass  the  projection  of  the  cloud-points  on  a 
plane  parallel  to  the  plates,  to  a  projection  on  a  horizontal  plane 
in  the  following  manner : — A  wooden  frame  is  prepared  containing 

(1)  a  lens  or  combination  of  short  focus  with  its  axis  horizontal ; 

(2)  a  vertical  frame,  or  board  with  a  window,  at  a  horizontal 
distance  from  the  focus  of  the  lens  equal  to  the  focal  length  of  the 
objective  of  the  camera ;  (3)  a  drawing  board  moveable  round  a 
horizontal  axis  intersecting  at  right  angles  the  axis  of  the  instru- 
ment, and  capable  of  being  clamped  at  any  desired  angle  to  the 
verticle  frame. 

The  drawing  board  is  set  at  an  angle  to  the  vertical  equal  to 
the  zenith  distance  of  the  line  of  collimation,  in  the  set  of  observa- 
tions to  be  reduced,  and  the  pricked  paper  is  fastened  by  drawing 
pins  to  the  vertical  frame,  the  four  arms  of  the  cross  having  been 
previously  marked  by  pricking  through.  A  piece  of  paper  having 
been  pinned  on  to  the  drawing  board,  the  sun's  light  is  reflected 
into  the  lens,  and  the  operator  marks  the  centres  of  the  spots  of 
light  corresponding  to  the  various  holes.  This  can  be  done  with 
the  utmost  precision,  if  the  pin  or  needle  used  for  pricking  has  the 
proper  diameter  to  give,  as  a  result  of  diffraction,  a  very  fine  black 
centre  in  the  middle  of  the  illuminated  patch. 

When  the  four  marked  points  corresponding  to  the  four  obser- 
vations on  any  one  cloud-point  are  joined,  a  quadrilateral  is  formed, 
two  opposite  sides  of  which,  if  there  be  no  error  of  observation, 
will  be  parallel  to  each  other  and  to  the  line  joining  the  stations. 
If,  moreover,  the  cloud  be  not  moving  up  or  down,  but  only  in  a 
horizontal  plane,  the  sides  above  mentioned  will  be  equal,  and  the 
quadrilateral  will  be  a  parallelogram.  Two  opposite  sides  represent 
the  drift  on  the  same  scale  on  which  the  other  two  sides  represent 
the  base  line  of  800  yards,  so  that  the  magnitude  and  direction 
of  motion  are  in  a  matter  represented  to  the  eye.  Moreover,  the 
height  is  given  by  the  simple  expression  P  cos  z0-7-p  ',  where  P  is 
the  product  of  the  base  and  the  horizontal  distance  from  the  focus 
of  the  lens  to  the  drawing  board,  which  accordingly  is  always  the 
same,  z0  is  the  zenith  distance  of  the  line  of  collimation,  and  is 
therefore  the  same  for  all  the  cloud-points  belonging  to  the  same 
g et,  and  p  is  the  base  side  of  the  parallelogram  belonging  to  any 
particular  cloud-point  which  is  parallel  to  the  base.  The  calcu- 
lation is  accordingly  extremely  easy  ;  and,  moreover,  an  inspection 
of  the  different  figures  shows  at  once  the  relative  heights  of  the 
different  cloud-points,  since  the  heights  are  inversely  as  the  parallel 
sides  of  the  corresponding  parallelograms. 

The  photographs  hold  out  the  prospect  of  giving  very  good 
results.  It  is  to  be  remembered  that  there  is  no  object  in  extreme 
accuracy  ;  what  we  want  is  rather  numerous  observations,  so  as  to 
get  a  general  insight  into  the  movements  of  the  air  at  different 
heights,  and  under  different  circumstances. 
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APPENDIX. 


APPENDIX  I. 

List  of  Captains  (and  Officers)  who  have  scnf  in  Logs  classed  as 
u  Excellent "  during  the  year  ending  March  31,  1886.  The  figures 
opposite  to  each  show  the  total  number  of  such  Logs  which  they 
have  returned  to  the  Office  during  the  period  that  they  have  been 
observing. 


Captain's  Name. 


Adamson,  A.  W. 
Aldrich,  Pelham,  B.N. 
Atkinson,  S.  P.  H.       - 

Balfour,  Lieut.  Andrew,  R.N.  - 

Barker,  Mr.  D.  W.,  RR.Mct.Soc. 

Barlow,  B.  J.   - 

Becket,  Alexander       -  «* 

Bennett,  E.  C.  - 

Bereaford,  Lieut.  C.  de  la  Peer, 

R.N. 
Couchette,  Francis  Baines 
Brown,  E. 
Buchan,  James 
Burton,  George 


Campbell,  Archibald    - 

Campbell,  James 

Carr,  H.  C.      « 

Clapp,  Staff  Comr.  E.  S.,  R.N. 

Clarke,  James  - 

Crutchley,  William  Caius,  R.N.R. 

Cummings,  William     - 

Dart,  Leonard  C. 
Davies,  Joseph     '        - 

Davison,  H. 
-  Denham,  George 

Deuchars,  William 
Donaldson,  R.  A.- 
Dunbar, John  Ivor 

East,  Lieut.  James  H.  C,  R.N. 
Euery,  William  -  - 

England,  Thomas 

Eraser,  W.  D.  - 

Freeman,  G.  A. 

Freeman,  Thomas  William 

Flinton,  Benjamin 

Fullarton,  D.   ... 


Number 
of  "Ex- 
cellent" 
Logs. 


Ship. 


1 

10 

1 

16 

8 

11 

8 

U 

7 

6 

1 

18 

3 


15 
4 
1 
1 
5 

10 

1 

6 
1 

2 

r 

■ 

4 

8 
5 

5 

15 

4 

1 
1 
20 
1 
2 


S.S.  "  Brindist" 
H.M.S.  "  Sylvia. 
"  Edmonton." 


tt 


H.M.S.     "  Magpie "-    and     H.M.S. 

"Rambler." 
"  Superb,"  8.8.  "  International,"  and 

S.S. "  Dacia." 
S.S.  "Tainui." 
"  Amana." 
"  Thessalus." 
H.M.S.  "Dart." 


S.S.  "Montreal." 
«  Moorhill  » 
"  Coppename." 
"  British      Prince  " 
Crown." 


and     "  British 


S.S."  Circassian 

"  Florence." 

"  Superb." 

L.H.  Tender  "  Richmond." 

S.S.  ^Olbers," 

S.S.    "Ruapehu"   and    S.S.    "Kai- 

koura." 
S.S.  "Dracoua." 

"  Alccster."  - 

S.S.  "  Archimedes  "  tumI  S.S.  "Flax- 
man." 
I  S.S. "  Oceanfc." 

S.S.  "Erl  King"  and  S.S.  "Ocean 
King." 

S.S.  'Man  Mayen." 

S.S.  "  Glenavon/' 

S.S.  "Arracan." 

H.M.S.  "  Myrmidon." 
"  Majestic." 
"  Jane." 

"  Thomas  &  Stow*.'* 
"  Hannah  and  Mary." 
S.S. "  Bellerophon." 
"  Dartmouth." 
"  Timani." 
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Captain's  Name. 


Number 

orient** 
Logs. 


■hip. 


Gordon,  James 
Graham,  W.  Vincent  • 
Gray,  David  • 

Gray,  Charlea  - 

Halley,  Edward 
Havergal,  Lieut.  A.,  R.N. 
Hayward,  G.  O. 

Heyman,  Sub.-Iieut  G.  A.,  R.N. 
Hird,  William  ... 
Holdich,  John  Peach,  R.N.R.  - 
Hoskyn,  R.  F.,  R.N.    - 
Howard,  lieat.  W.  Van  Sittart, 

R.N. 
Hughes,  W.  P. 

Irving,  P.  J.    • 

Jefiery,  Arthnr  W. 

Kellett,  Arthnr 
Kennedy,  C.  W. 

Ladd,  Mr.  Richard,  F.R.A.8., 

F.R.Met.Soc. 
Lailey,  William  Nicholson 
Lambert,    H.    M.,   Sub-Lieut., 

R.N.R. 
Lewis,  B.  C.    - 
Lowe,  James    - 
Lugar,  W.  R.  -  . 
Lyne,  Sub.-Lieut.  W.  O.,  R.N. 

McDongall,  Alexander 

McLean,  Archibald  .  -  * 

Maclcar,  J.  P.  L.  P.,  R.X7. 

McMillan,  John 

Manning,  Henry 

Maxwell,  Joseph 

Mesnard,  Thomas 

Metcalfe,  John 

Milne,  W.  P.    - 

Moignard,  P.    -  -  * 

Molony,  E.  J.  • 

Moore,  W.  U.,  R.N*     •  • 

Murdoch,  Peter 

Nicholson,  Malcolm     - 
Norman,  Francis 

Parry,  Moses   ... 
Parsell,  Henry 
Parson,  George  Fry     - 
Pearson,  Charles  William 
Peebles,  Robert 
Plater,  H.  R.  P. 
Pomeroy,  H.    - 
Potter,  Thomas 
Front,  John  Cawse 
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8.8.  M  City  of  Agra." 
"  Bowfell." 
8.8.  "  Eclipse.*9 
«  MaeMillan." 

"  City  of  Madras." 

H.MJ3.  " _8rWia." 

S.S.  **  DuTley  "  and  8.8.  **  Dunrobhi 

Castle." 
H.M.S.  •<  Myrmidon." 
«  Marlborough." 
"  British  Envoy." 
H.M.S.  "  Myrmidon." 
ILM.S.  M  Flying  Fish.1 


•» 


« 


Laomcnc" 


8.8. "  Republic" 

8.8. "  Tenien." 

8.8.  «  Calabria." 
S.S.  "  Germanic." 

8.8.  tf  Scotia  "  and  6.8.  u  Mink." 

S.S.  "  Derwent "  and  8.S.  "  Boync" 
S.S.  «•  Brindisi." 

41  British  Merchant." 
"  Agnes  Muir." 
S.S.  "  Mackay-Bennelt." 
H.M.S.  "  Flying  Fish." 

«  Auckland  "  and  8.8.  "  Chittagong." 
S.S.  "Titania,"  ■©— • 

H.M.S.  M  Flying  Fish." 

"  Canterbury." 

8.8. "  8eine." 

"  Oamaru." 

"  Sierra  Miranda." 

S.S. «  Oceanic" 

S.S.  "Esquimaux." 

«  Allonby." 

"  British  Merchant." 

H.M.S.  "Dart"  and  H.M.S.  "Ban- 

bier." 
«  Sierra  Estrella.* 

"St,  Vincent." 
"Polestar." 

S.S.  u  Prydain." 

S.S. "  Adriatic" 

"  Earnock." 

8.8. "  StrathleTen." 

"Tweedsdalc" 

u  Patriarch." 

"  Elissa." 

8.6. "  Durham." 

"  Cape  St  YinoemV' 


ApptndixL 


ft 


Captain's  Name. 


Number 
of"Bx- 
eeilent" 


Ship, 


Qnaile,  IX  W.  A. 

Randall,  William 
Renaitt,  Charles  Henry 
Hosseter,  William  Lawrem 
Russell,  Charles  James 

gangster,  Wflfiam 
Sargent,  A.  H,  - 
Savage  Lieut.  W.  M.%  R*N 
Seott,  George  - 
Seott,  William 
Sheldrake,  J.  W. 
Simpson,  Alexander 
Simpson,  Alexander 
Spratley,  W.    - 
8tardee,  H.  King 

Thomson,  A.  S. 
Tmdall,  W.  A. 
Trant,W.  H.    - 
Trarers,  H.  de  la  Cour 
Trott,  Samnel  - 


Vereker,  Comr.  Hon*  Foley  C. 
P.,  R.N. 


Walker,  Henry 
Watson,  Alexander 
Whafl,W.  B.  - 
Wheaton,  N.  J. 
Wilson,  John  - 
Wilson,  William 

Yooiden,  H. 
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7 
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6 
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8 
8 
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8 
8 
1 
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"Oriss** 

"  Dynomene." 
"Pleione." 
"St.  Kflda," 
*  Candafaar." 

S.S.  "Dracona." 

•'  Glenlora." 

L.H.  Tender  "  Richmond." 

°  Iolanthe." 

-  Commewyne." 

•'Iron  Cross." 

S.S. "  Australasian*" 

"  Traveller/' 

S.8. "  Moxart » 

L.H.  Tender  «  Richmond." 

S.S. "  Dacia." 
S.S.  M  International." 
S.S.  "  Venetian." 
S.S.  "  Tartar." 
S.S.  *  Minia." 


H.M.S.     "Magpie" 
»  Rambler." 

S.S.  "Cephakma* 

"  Elvira.* 

S.8.  "  Lapland." 

«  Elka." 

S.S.  M  Ethiopia." 

"  Horsa." 

"MayHwW* 


tad     H.M.S. 
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APPENDIX  III. 
LtSTBUiCBirrs  supplied,  Ac  to  the  Royal  Navy. 


PImp  Atanmiift. 

Baro- 
meters. 

Ane- 
roids. 

Thermometers. 

Hydro- 
meters* 

Ordi- 
nary. 

Max. 

Min. 

Screens. 

April  1st,  1885i,  afloat  - 
Issned  since 

184 
66 

377 
123 

1,097 
368 

164 
78 

135 
64 

108 
28 

126 
88 

Retained  since 

250 
59 

500 
103 

1,460 
245 

287 
34 

199 
36 

136 
17 

214 
80 

April  1st,  1886,  afloat 

191 

397 

1,215 

203 

168 

119 

184 

Instruments  supplied,  &c  for 

use  at  Naval  Stations. 

April  1st,  1885,  in  use 
Issned  since 

74 
8 

113 
5 

255 
42 

21 
4 

33 
3 

5 
2 

16 

4 

Betorned  since             • 

89 
8 

118 
8 

297 
38 

25 

7 

36 
6 

7 

20 

April  1st,  1886,  in  use 

79 

110 

259 

18 

30 

7 

20 

Disposition  of  Admiralty  Instruments  on  April  1st.  1886. 


Afloat  in  Royal  Navy  - 

In  use  at  stations 

In  store  at  M.O. 

„        Chatham    - 

„        Sheerness  - 

„        Portsmouth 

„        Devonport 

„        Qneenstown 

„        Gibraltar  - 

„        Malta 

„        Halifax 

„        Bermuda  - 

„        Jamaica     • 

„         Cape  of  Good  Hope 

„         Tnncomalee 

„        Hong  Kong 

„         Coqnimbo 

„        Sydney      - 

„        Esquimau  - 

191 
79 
71 
7 
4 
6 
5 
8 
1 
5 
5 
6 
8 
5 
2 
18 
1 
6 
6 

897 

110 

54 

7 

7 

7 

4 

3 

4 

11 

10 

10 

2 

10 

3 

18 

6 

5 

4 

1,215 

259 

107 

4 

26 

10 

12 

1 

2 

11 

28 

84 

12 

47 

21 

51 

24 

82 

10 

208 

18 

40 

5 

S 

12 

9 

1 

2 
5 
2 
2 

8 
3 

4 
8 
5 
2 

163 

80 

72 

5 

4 

18 

15 

1 

4 
6 
4 
2 
9 
8 
4 
2 
5 
2 

119 
7 
8 
6 
3 
6 
1 

3 
2 

134 
20 
44 

4 

9 

8 

28 

8 

4 

18 

14 

15 

31 

9 
19 

Total,  April  1st,  1886 

419 

667 

1,906 

829 

844 

155 

865 

Lost,  &c.  since  April  1st, 
1885      - 
Under  repair    - 

8 

7 

189 

9 

— 

8 

6 
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APPENDIX  IV. 
Instruments  supplied,  &c.  to  Mercantile  Marine. 


Baro- 
meters. 

Com- 
putes. 

i 
Thermometers. 

Hydro- 

rer Account. 

Ordi- 
nary. 

Max. 

Min. 

Screen*. 

meters. 

April  1st,  1885,  afloat  - 
Issued  since     • 

189 

107 

— 

768 
631 

1 

1 

144 
101 

453 

m 

Returned  since 

246 
107 

— 

1,399 
62) 

1 

1 

245 

103 

727 
324 

April  1st,  1886,  afloat  - 

189 

774 

1 

1 

142  {     403 

Instruments  at  Stations,  viz.,  Telegraph  Offices,  Observatories, 

Navigation  Schools,  &c. 


April  1st,  1885,  in  use  - 
issued  sinoe     - 

113 
14 

4 

261 
36 

64 
5 

61 
2 

36 
2 

41 

Beturned  since 

127 
13 

4 

297 
14 

69 
8 

68 
2 

38 

41 
16 

April  1st,  1886,  in  use  - 

114 

4 

283 

66 

61 

38 

25 

Disposition  of  Board  of  Trade  Instruments  on  April  1st,  18*86. 


In  merchant  ships 

• 

139 

_ 

774 

1 

1 

142 

403. 

In  use  at  stations 

• 

114 

4 

283 

66 

61 

88 

25 

In  store  at  M.O. 

- 

15 

1 

98 

1 

86 

65 

80 

At  Liverpool       Agency 

• 

9 

7 

47 

— 

— 

14 

20 

„  Aberdeen           „ 

m 

5 

— 

88 

— 

— 

8 

21 

„  Glasgow              „ 

• 

7 

— 

80 

— 

— 

6 

18 

„  Dundee               „ 

• 

11 

— 

44 

_ 

— 

12 

86 

»  Hull 

• 

5 

— 

27 

— . 

— 

8 

20 

„  Southampton      „ 

• 

6 

— 

28 

_ 

— 

8 

-25 

„  Cardiff               „ 

L885 

2 

— 

13 

— 

— 

4 

14 

Total,  April  1st,  1886 

313 

12 

1,377 

68 

98 

300 

662 

Lost,  &c  since  April  1st,  ] 

— 

— 

144 

— 

— 

19 

62 
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APPENDIX  V. 

List  of  Stations  reporting  Meteorological  Observations  by  Telegraph 
to  the  Office  on  81st  March  1886,  with  the  Names  of  Observers. 


•fSomburgh  Head  - 

Rev.  W.  Brand 

Minister  of  Dunrossness. 

♦fStornoway  " 

D.  MacDonald 

- 

Late  Officer  S.S.  ••  Great 
Eastern." 

Wick      - 

J.  Sinclair       ... 

. 

Watchmaker. 

Nairn     .        •        • 

Miss  Penny    - 

•» 

Schoolmistress.^ 

•f Aberdeen    - 

J.  McCormack 

- 

Telegraph  Clerk. 

Leith     ... 

W.  Hay  - 

J.  W.  Irvine  - 

. 

Do. 

♦tShields 

• 

Do. 

Spurn  Heed    - 

J.  B.  Smith    ... 

. 

Assistant  Lightkeeper. 

fYork     - 

H.  M.  Platnaner,  F.G.S.  - 

- 

Curator  of  Museum. 

Loughboro'     - 

W.  Berridge,  F.R.MetSoc. 

- 

tArdroenn     - 

J.  W.  Mayes  - 

- 

Telegraph  Clerk. 

Malm  Head    - 

P.  OT>.  Farren 

- 

Signalman,  Lloyd's. 

•fMnllaghmore 

K.  Kerr          - 

- 

Retired  Coastguard  Officer. 

'fBelmullet    - 

Miss  M.  J.  Tolan    - 

- 

Telegraphist 

Donaghsdee    - 

T.  MacGowan 

V 

Telegraph  Clerk. 

Parsonstown  - 

B.  Bndds        ... 

. 

Assistant  Observer  nt  Lord 

* 

Rosse's  Observatory. 

Barrow-in-Furness  - 

W.  S.  Whitworth    - 

- 

Engineer,  Barrow-in-Fur- 
ness Railway. 

•fHolyhead    - 

Capt.  Richards 

. 

Keeper  of  Sailors'  Home. 

Liverpool 

J.  Hartnup,  F.R.Met.Soc. 

- 

Bidston  Observatory. 

•fValenciA     - 

J.  £.  Cullum 

* 

Superintendent  of  the  Ob* 
servatory. 

Roche's  Point  - 

W.  Kennedy  - 

m 

Telegraph  Clerk. 

Pembroke 

Messrs.  Blake  and  Spicer 

- 

Lightkeepers. 

*f  Scilly  - 

W.Thomas    - 

- 

Signalman. 

Prawle  Point  - 

J.John           ... 

* 

Coastguard  Officer. 

t  Hurst  Castle - 

6. 0.  Appleton 

- 

lightkeeper. 

t  Jersey  - 

J.  Fisher         ... 

. 

Signalman. 

♦JDungeness  - 
♦fLondon 

P.  Curoow      ... 

- 

Lightkeeper. 

F.  Gaster,  F.R.Met.Soc  - 

- 

Clerk,Meteorological  Office* 

Oxford  - 

W.  Wickham  - 

- 

Radclifie  Observatory. 

Cambridge      -        • 

H.Todd 

- 

Observatory. 

*f  Yarmouth    • 

G.  T.  Watson 

- 

Secretary,  Sailors'  Home. 

JHawes  Junction     - 

W.  H.  Bonce  - 

— 

Station  Master. 

Note.— Those  stations  marked  with  an  asterisk  (*)  report  also  at  2h.  p.m.  j  and 
those  with  a  dagger  (f)  at  6h.  pan. 

1  This  station  now  reports  by  post  only. 
{  Mr.  Penny  died  in  1885. 
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APPENDIX  VI. 

Report  of  the  Inspection  of  the  Irish  and  Welsh  Stations. 

I  hate  the  honour  to  report  that  I  have  completed  the  inspection  of 
the  Irish  and  Welsh  stations,  with  the  following  exceptions: — Tele- 
graphic stations — Roche's  Point,  Donaghadee,  and  Malin  Head  (the 
last  visited  by  Captain  Toynbee  in  July).  Stations  of  the  Second 
Order— St.  David's,  Armagh,  and  Londonderry  (Captain  Toynbee),  and 
Weekly  Weather  Report  Station  Foynes;  the  last-named  being  omitted 
owing  to  inconvenience  in  the  train  arrangements. 

Telegraphic  Stations. 

St.  Ann's  Head,  September  30. — The  only  point  calling  for  remark 
is  the  appointment  of  a  new  observer,  J.  F.  Spicer,  in  place  of  Baker, 
promoted  to  another  lighthouse. 

Parsonstown,  October  2. — Here  also  there  is  a  new  assistant  observer, 
W.  Harding,  junior.  A  slight  change  was  required  here,  the  sunshine 
recorder  being  somewhat  shaded  on  summer  evenings  by  a  tree.  It  was 
removed  by  me  a  few  feet  southwards. 

Valencia,  October  7. — The  station  was  as  usual  in  good  order.  Some 
details  as  to  the  observatory  will  be  found  below. 

MuUaghmore,  October  12. — The  instruments  here  have  been  removed 
to  afresh  site.  The  exposure  does  not  differ  appreciably  from  that 
previously  existing.  The  thermometer  screen  and  rain-gauge  are 
erected  in  a  small  enclosure  surrounded  by  a  stone  wall  3  feet  high. 

Belmullety  October  14. — I  find  this  station  in  a  much  better  condition 
than  previously.  The  wind  reports  Are,  however,  not  quite  satisfactory 
as  yet.  The  vane  has  been  supplied,  but  has  not  yet  been  erected,  as 
the  telegraph  workmen  have  not  been  in  the  town  Lately. 

Holyhead,  October  19. — The  new  observer,  Captain  Richards,  seems 
very  capable.    The  instruments  are  in  good  order. 

Stations  op  the  Second  Order. 

Parsonstown,  October  2. — See  above. 

Dublin,  Fitzwilliam  Square,  October  9.— The  rain-gauge  and  ther- 
mometers have  been  placed  on  a  mound  5  feet  high,  which  raises  them 
nearly  on  a  level  with  the  top  of  the  garden  wall. 

Dublin,  Glasnetrin,  October  9. — The  station  is  in  good  order.  It  is 
proposed  to  move  the  thermometers,  &c.  a  little  further  from  the 
conservatory.  They  are  very  conspicuous,  and  are  much  interfered 
with  by  visitors,  three  grass  minimum  thermometers  having  been  stolen 
or  broken. 

Dublin,  Mountjoy,  October  9. — The  only  matter  calling  for  remark 
is  that  I  discovered  that  the  sunshine  recorder  was  not  level.  This  wis 
suspected  by  the  observer,  but  the  fact  had  not  been  proved.  The 
defect  has  existed  for  the  last  two  years,  and  has  affected  the  indications 
close  to  the  summer  solstice.    It  is  now  corrected. 

Colebroohe,  October  10. — The  question  about  the  level  of  this  station 
has  apparently  been  set  at  rest  by  the  running  of  a  set  of  levels  from  the 
Ordnance  B.M.  to  the  site.  The  level  shown  on  the  map  is  apparently 
31  feet  too  low. 

Markree,  October  13. — This  station  calls  for  no  remark.  Mr.  Marth 
has  at  last  succeeded  in  finding  an  assistant  observer,  whom  he  is 
training. 
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Weekly  Weatheb  Repobt  Stations. 

Llandovery,  September  29.  —  The  thermometers  have  now  been 
removed  to  the  garden,  and  erected  in  a  screen,  which  only  requires  a 
alight  change  to  be  satisfactory.     This  will  be  carried  out. 

Waterford,  October  1. — The  station  calls  for  no  remark. 

Kilkenny  Castle,  October  1. — The  thermometer  screens  and  rain- 
gauge  have  been  moved  to  the  lawn,  and  are  well  exposed,  excepting 
that  they  are  rather  near  trees  on  the  north. 

Killamey,  October  6. — This  station  is  considered  to  give  excep- 
tionally low  minimum  readings.  I  believe  that  this  arises  from  its 
being  situated  near  the  foot  of  a  slope,  down  which  the  cold  air 
descends. 

Curry gr one,  Edgeworthstown. — This  is  a  new  station.  Mr.  J.  M. 
Wilson  has  organised  it.  The  theqnometers  are  in  a  Stevenson  screen, 
fairly  well  exposed  on  a  lawn.  There  are  no  trees  very  close,  and 
none  to  the  southward. 

Observatory. 

Valencia,  October  7.— At  this  observatory  I  find,  as  usual,  some 
repairs  wanting.  The  stove  for  distilling  water  is  out  of  order,  and 
requires  to  be  reset.  The  sea  wall  has  also  suffered  from  storms  and 
requires  repair.  I  have  directed  Mr.  Cullum  to  send  in  estimates  for 
both  of  these  works. 

October  21, 1885.  (Signed)        Robert  H.  Scott. 

The  following  table  shows  the  results  of  thermometric  comparisons  :— • 


8TATIOM. 


Dry  Bulb. 


Wet  Bulb. 


Max. 


MfaL 


Spare 
Therm. 


Remarks. 


Stations  of  the  Second  Order. 


Birr  OMtle  - 
Cofobrooke  • 
Dublin  (City) 

Dublin  (PhcsnixPark 

O.8.O.) 
Glasnerin 


-0-3 
-0-6 
-0*5 

o-o 

-0-4 
-05 

-0'8 
-0*4 
-0*8 

-0*1 

-o-i 

+0*1 

-0-8 

-0'8 

-0*5 

-O'S 

+0*1 

— 

0*0 

-o-s 

+0*1 

-o-s 

+01 

+1*1 

+0-6 

— 

Telegraphic  Reporting  Stations. 


Mullachmore 
Bebnullet  - 
Parsonstown « 


St.  Ann'*  Head 
Holyhead 


+0*1 

+0-3 

+0*4 

+0-3 

— 

+0-8 

+0-8 

o-o 

+0-2 

— - 

+0'8 

O'O 

+0-3 

+01 

— 

+0'2 

+o-s 

+o-i 

-0-7 

+0*4 

+03 

+0-8 

-0-8 

+0-3 

+0-3 

+06 

+0-3 

+0*3 

+05 

-0-3 

Weekly  Weather  Report  Stations. 


Edgeworthstown 
Waterford     - 
Kilkenny 
Killarney 


+0*6 

+0*7 

+0*8 

+o-i 

-0-8# 

+0*3 

+0-8 

+0*6 

-0*4 

-1-4* 

+0-5 

0*0 

-O'S 

o-o 

— 

+0-5 

+  0-6 

+0-4 

+0*3 

Gran  min.  not  gra- 
duated on  stem. 
Grass  min.  — 0  07. 

Grass  min.  +1*9. 
New  instrument 
by 


Instruments  shif- 
ted sinoe  last 
inspection. 

Spirit  in  min. 
found  detached. 

Spare  ther.  substi- 
tuted for  dry 
bulb. 


•Grass  min.  ther. 
•       Do.       do. 
Screen  shifted  slnee 
Inst  inspection. 


Sir,  Fort  Stewart,  Juoe  26, 1885. 

I  have  the  honour  to  report,  for  the  information  of  the  Meteoro- 
logical Council,  that  on  June  22nd  I  inspected  Mr.  Conroj's  station, 
at  No.  40,  Cloonej  Terrace,  Londonderry.  The  station  was  in  very  good 
order. 
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On  Jane  23  I  proceeded  to  Malin  Head,  where  I  found  Mr.  P.  O'D. 
Farren  (who  is  Lloyd's  signalman)  in  charge  of  the  station.  His 
brother,  Mr.  J.  O'D.  Farren  (who  is  Lloyd's  agent),  acts  for  him  when 
occasion  requires. 

I  remain,  &c. 
(Signed)        Henbt  Toykbex, 
B.  H.  Scott,  Esq.,  Marine  Superintendent. 

Meteorological  Office, 

116,  Victoria  Street,  London,  S.W. 


Report  of  Inspection  of  the  Scottish  Stations  for  1886. 

Barometers. 

The  barometers  at  the  stations  were  compared  with  inspector's 
mercurial  standard  barometer  No.  588.  The  results  aro  shown  in  the 
following  table,  which  gives  the  corrected  readings  of  standard  No.  583, 
and  the  uncorrected  readings  of  the  reporting  and  check  barometers  at 
each  of  the  stations.  It  thus  appears  that  each  of  the  instruments 
continue  to  be  jn  excellent  order : — 


BTA.TIOVS. 

Inspector's 
Standard 
No.  688, 

corrected. 

Reporting 

Barometer, 

not  corrected. 

Check 

Barometer, 

not  corrected. 

Rrnrusxs. 

Ijaniialft 
Btornoway  « 

Inches. 
29*848 

80*180 

Inches. 
29*846 

80*188 

Inches. 
29*836 

80*190 

Check  barometer  is  8  feet  higher 
Redaoed  to  same  temperature. 

Bandwick   • 

80*168 

80*189 

— 

Dunrossnes! 

i 

29*888 

29*868 

29*866 

Wick 

80222 

80*224 

— 

In  shop. 

Do. 

80*144 

— 

80*144 

In  house. 

Dunrobin   • 

80*261 

80*262 

— 

Inverness  « 

80*182 

80*160 

— 

Nairn 

80081 

80*081 

80*032 

Aberdeen    « 

29*788 

— 

29*785 

In  ho-oso,  Braemar  Place, 

Do.       - 

23*787 

29*787 

— 

In  post  office. 

Braemar     • 

28*408 

28*414 

— 

Dundee 

28*888 

28*880 

-" 

Glenslmond 

1 

28*811 

28*808 

- 

Reduced  to  aruMtempnatasa. 

Pinmore     < 

29*886 

29*806 

— 

Ardroseaa  « 

80*040 

80*037 

- 

In  post  office. 

Do.      - 

80024 

- 

80*029 

In  house  at  Baltccata. 

Rothesay    - 

80*078 

80*080 

- 

Leith 

29*978 

29*960 

- 

In  post  office. 

Do. 

29*942 

— 

29*985 

In  house,  52,  Great  Junction 
Street, 

lane's   Coll 
Aberdeen 

lege, 

•         • 

29*898 

29*696 

— 

The  difference  between  the  inspector's  and  observer's  readings  was 
generally  nil,  and,  excepting  in  two  cases,  did  not  exceed  0*002  inch. 
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The  assistant  at  Stornoway  read  0*005  inch,  and  the  assistant  at  Wick 
0*004  inch  too  low,  owing  to  their  method  of  setting  the  vernier. 
After  being  shown  the  proper  method  they  read  correctly, 

Thkbmometebs. 

The  results  of  comparisons  made  with  inspector's  standard'  ther- 
mometer No.  2,522,  and  the  thermometers  at  the  different  stations, 
and  at  Aberdeen  Observatory,  are  given  in  the  following  table,  the 
readings  of  the  standard  have  been  corrected  for  instrumental  errors, 
but  the  thermometers  at  the  stations  are  uncorrected : — 


Btatiovs. 


.Q 


I 


an 


Btoraoway 

Bandwiek 

Dunroesueet 

Wick  - 

Dunrobin 

Inverness 


Nairn 
Aberdeen 


Dundee 

Glenaknond 

PSnmora 


Rothesay 
Leitb- 


o 

o 

e 

60*1 

+0'1 

+01 

523 

+0*6 

+0*5 

52*7 

+0*3 
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Notes  on  the  Stations. 

Laudale,  August  7. — The  observations  appear  to  continue  to  be 
carefully  made.  The  discrepancies  in  the  barometric  readings  of 
March  8  and  20  were  examined,  and  the  liability  to  make  errors  of 
observations  of  one-tenth  and  half-tenth  inch  was  explained.  Attention 
will  be  more  fully  given  in  future  to  avoid  these  errors.  It  is  satis- 
factory to  report  that  during  the  extensive  alterations  in  the  building 
made  last  year,  neither  of  the  two  barometers  sustained  any  damage  in 
the  removals  which  took  place. 

Stornaway,  August  14. — The  instruments  were  well  observed  by 
Mr.  M'Donald,  and  in  very  good  order,  except  the  rain-gauge  which 
was  slightly  elliptical,  but  which  was  put  right. 

Annabel!*  M'Donald,  the  assistant,  on  my  first  visit  on  Thursday 
read  the  barometer  0*005  inch  too  low,  and  had  great  difficulty  in 
making  up  the  telegram  from  the  observations,  but  on  Saturday  she 
read  all  the  instruments  correctly  and  expeditiously,  and  made  up  the 
telegram  with  despatch  and  accuracy.  As  regards  the  winds  at  this 
station,  the  observer  is  of  opinion  that  South-east  winds  tend  to  draw 
more  to  Southward,  and  North  winds  to  Westward.  The  reported 
rarity  of  Northerly  gales  from  Stornoway  may  be  explained,  at  least 
in  part,  by  the  physical  configuration  of  the  ground  towards  the  North. 

The  barograph  was  fully  explained  and  set  agoing,  and  to  secure  the 
firm  support  required,  a  little  shelf  is  to  be  made  for  it  ou  the  wall. 
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Sandwich,  August  19.— The  instruments  were  in  the  same  position* 
they  had  when  under  the  late  Dr.  Clouston's  care,  and  Mr.  and  Mrs. 
Anderson  made  the  observations  fairly  well.  The  sunshine  recorder 
was  very  slightly  out  of  position,  but  was  put  right  and  its  proper 
position  shown.  The  Rev.  Mr.  Anderson,  who  had  been  appointed 
observer  here,  intimated  his  resolution  to  cease  being  observer,  as  his 
duties  as  clergyman  left  him  no  time  to  attend  to  the  observations. 

Dunrossness,  August  22. — The  instruments  were  in  good  order  and 
correctly  observed.  Though  thunder  occurred  three  or  four  times  and  hail 
two  or  three  times  during  the  year,  they  are  not  in  the  observation  book. 
No  aurora  was  observed ;  it  is,  however,  probable  that  the  hill  to  north 
of  the  Manse  prevents  many  aurora  .being  seen.  A  note  with  directions 
as  to  the  notes  of  weather  which  it  is  necessary  to  make  and  enter  in 
his  diary,  was  left  with  the  observer.  During  my  visits  to  this  station, 
the  estimations  of  wind  force  have  been  correctly  given.  All  instances 
of  wind  force  7  and  upwards  recorded  since  inspection  of  August  1884 
were  extracted.  These  have  since  been  compared  with  the  wind  obser- 
vations at  the  lighthouses  at  Sumburgh  Head  and  Bressay  with  the 
result  that  the  general  correctness  of  the  Dunrossness  observations  is 
confirmed  by  the  lighthouse  records.  Indeed  the  only  gale  recorded  at 
Sumburgh  Head,  and  not  noticed  in  the  Dunrossness  register,  was  one 
of  short  duration  on  the  nights  of  November  9-10. 

Wichj  August  25. — The  thermometer  screen  had  been  repaired  and 
repainted,  and  the  instruments  were  all  in  good  order  and  the  observa- 
tions made  very  accurately  by  Mr.  Sinclair.  His  assistant,  Jesse 
Sinclair,  read  the  barometer  0*004  iuch  too  low.  The  proper  method 
for  setting  the  vernier  was  explained,  after  which  she  read  the  barometer 
correctly. 

Dunrobin,  August  26. — A  new  Stevenson  screen  has  replaced  the  old 
one  since  January  1,  which  was  considered  to  be  the  most  suitable  time 
to  make  the  change.  The  rain-gauge,  which  was  slightly  deformed, 
was  put  right.  As  the  scale  of  the  hygrometer  is  now  rather  indistinct 
a  new  one  is  very  desirable  for  this  station,  and  has  been  recom- 
mended. 

Inverness,  August  27. — A  new  hygrometer  has  not  yet  been  obtained 
for  this  station,  but  I  was  informed  it  would  shortly  be  had.  The 
observations  which  were  to  have  been  resumed  on  October  1,  1884,  were 
not  resumed  till  July  23,  1885,  and  then  only  for  a  few  days.  The 
thermometer  screen  was  found  to  be  out  of  repair  and  at  the  time  of 
inspection  was  undergoing  repair.  No  rainfall  observations  were  made 
during  the  year.  The  barometer,  maximum  and  minimum  thermo- 
meters and  rain-gauge  were  in  good  order,  and  the  observations  were 
expected  to  be  resumed  on  September  1. 

Nairn,  August  29. — The  thermometer  screen  had  been  repainted  and 
repaired  and  the  rain-gauge  removed  to  the  new  position  referred  to  in 
last  year's  report.  The  instruments  were  in  good  working  order.  Miss 
Penny,  who,  in  the  absence  of  her  father,  was  in  charge  of  the  station, 
made  the  observations  and  prepared  the  telegram  with  despatch  and 
intelligence.  A  large  additional  portion  of  the  neighbouring  wood  has 
been  cut  down  ;  and  now  only  a  small  portion  to  westward  remains  to 
interfere  in  any  material  degree  with  the  observations,  and  this  patch  is 
being  cut  down  as  required. 

•  Aberdeen,  September  7. — The  Stevenson  screen  had  been  recently 
repainted  and  all  the  instruments  were  in  excellent  order  and  observed 
with  much  intelligence.  The  spare  thermometer  had  recently  been 
accidentally  broken, 
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The  barograph  had  been  some  weeks  at  woi*k  and  Mr.  McCormack 
understood  and  handled  it  properly.  It  has  been  placed  in  a  good  firm 
position  on  a  shelf  on  the  wall. 

Braemar,  September  8.— The  instruments  were  all  in  good  order  and 
well  observed.  A  Stevenson  screen  had  been  added  since  October  1, 
1884,  and  a  comparison  will  shortly  be  made  between  the  observations 
made  in  this  screen  and  those  in  the  old  thermometer  screen  of  the 
station. 

Dundee,  September  30. — The  instruments  were  all  in  good  order  and 
the  observations  were  intelligently  made.  The  hygrometer  is  very  well 
attended  to. 

Glenalmond,  October  1. — The  instruments  were  in  excellent  order, 
and  the  new  observer,  Mr.  A.  S.  Reid,  M.A.,  F.G.S.,  mathematical 
master  in  the  College,  is  a  careful  observer,  and  takes  much  interest 
in  the  observations.  The  outside  observations  are  made  only  at  9  a.m. 
and  the  maximum  temperature  then  read  is  entered  for  the  previous 
day  and  the  minimum  temperature  for  the  day  it  is  read. 

Pinmore,  October  13. — The  hygrometer  and  other  instruments  were 
in  very  good  order,  and  the  observations  intelligently  made.  The 
observer  continues  to  take  a  good  deal  of  trouble  to  observe  the 
direction  and  force  of  the  wind  in  positions  which  give  results  as  little 
influenced  by  the  valley  of  the  Stinchar  as  circumstances  permit. 

Ardrossan,  October  14. — The  thermometer  screen  was  painted  and 
the  rain-gauge  firmly  fixed  shortly  after  last  inspection,  and  these 
instruments  were  in  a  very  satisfactory  state.  The  minimum  thermo- 
meter had  nearly  a  degree  of  spirit  separated  about  half-way  up  the 
tube.  The  observer,  under  direction,  set  it  right.  The  cloth  of  the 
wet  bulb  was  rather  dirty,  probably  from  the  soot  and  dust  of  the 
railway,  from  which  towards  the  station  an  easterly  wind  with  mist  had 
been  blowing  for  some  time.  Otherwise  the  instruments  were  in  fairly 
good  order,  the  readings  on  opening  the  screen  being  dry  bulb  50°  *  2 
and  wet  46°  •  9.  The' cloth  had  been  changed  10  days  previously.  For 
the  future  the  observer  was  directed  to  change  the  cloth  at  least  once  a 
week,  proximity  to  the  railway  rendering  a  frequent  change  of  the 
muslin  necessary.  The  observer  and  assistant  made  the  observations 
carefully  and  intelligently.  The  code  for  cirrus  cloud  observations, 
and  methods  for  making  the  observations  and  preparing  the  cirrus 
telegram  were  gone  over  in  detail,  and  reports  of  cirrus  cloud  will 
commence  forthwith  to  be  sent. 

Rothesay,  October  14. — The  instruments  were  in  good  order,  and 
the  observations  made  with  much  intelligence.  At  the  end  of  the  year 
a  new  pole  50  feet  in  height  is  to  be  erected  for  the  vane,  which  at 
this  station  is  kept  in  excellent  order. 

Leith,  October  20. — In  July  1885  the  gate  of  the  fence  round  the 
thermometers  and  rain-gauge  was  repaired,  and  the  thermometer  screen 
made  secure.  As  the  glass  measure  of  the  rain-gauge  is  cracked  half- 
way down  a  new  one  is  desirable.  There  is  no  spare  thermometer  at 
this  station.  The  cloth  of  the  wet  bulb  was  rather  dirty  with  the  soot 
and  dust  of  Leith.  The  cloth,  however,  was  quite  wet,  as  shown  by 
the  dry  bulb  reading  44°'  8  and  the  wet  41° "3  at  3  pjn.,  with  a  dull 
foggy  atmosphere.  Instructions  were  given  to  have  the  muslin  changed 
more  frequently.  In  May  last  the  observer  removed  to  52,  Great 
Junction  Street;  a  comparison  of  the  barometer  showed  that  it  had 
sustained  no  damage  during  the  removal  to  its  new  position. 

The  pamphlet  giving  directions  regarding  the  cirrus  observations  and 
the  code  relative  thereto  were  minutely  gone  over  and  explained  to  the 
observer.    He  had  had  considerable  difficulty  with  these  observations, 
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but  after  the  explanations  given  he  quite  understood  the  cirrus  code, 
and  will  commenco  to  send  the  reports  when  the '  cirrus  is  noticed  by 

him. 

The  Observatory,  Aberdeen,  September  7. — All  the  instruments  were 
in  excellent  order.  The  ground  where  the  Stevenson  screen  has  been 
placed  in  the  University  grounds,  has  been  turfed  for  some  distance 
round  it.  The  dry  and  wet  bulbs  and  the  maximum  thermometer  in  the 
screen  were  lowered  3  inches  each ;  they  now  stand,  dry  and  wet  bulbs 
4  feet  above  ground,  maximum  thermometer  4  feet  6  inches,  and  mini* 
mum  thermometer  3  feet  10  inches. 

All  the  thermometers  were  again  compared  with  the  greatest  care 
with  standard  thermometer  No.  2522,  and  after  several  comparisons 
by  Mr.  Boswell  and  myself,  substantially  the  same  result  was  obtained 
as  from  the  comparison  of  1884. 

(Signed)       Alexander  Buchav. 

November  3, 1885. 

(M.O.  2360.) 

Inspections  of  Observatories  and  Anemographs,  1885. 

Yarmouth,  August  10  and  13. — The  anemograph  at  the  station 
having  been  working  very  inefficiently  for  some  time,  I  was  instructed 
by  Mr.  Scott  to  examine  it,  and,  if  possible,  determine  the  causes  of  its 
failure.  The  defective  action  was  in  the  velocity  pencil,  which  fre- 
quently ceased  to  make  a  trace  upon  the  paper.  On  examining  the 
recording  apparatus,  the  supporting  arms  of  the  pencil  appeared  stiff, 
and  I  filed  the  discs  of  the  coupling  clutch  to  give  them  more  play. 
Having  done  this  I  ran  the  pencil  round  a  great  many  times  upon  the 
curve,  and  found  this  defect  was  entirely  removed.  Two  days  later 
Mr.  Watson,  the  observer,  informed  me  the  trace  had  again  failed.  I 
then  discovered  that  the  pencil  had  not  been  completely  lowered  on  the 
paper  after  changing,  and  as  the  lifter  was  too  tight  to  allow  of  the 
pencil  falling  by  its  own  weight  no  trace  was  being  produced.  I 
accordingly  instructed  Mr.  Watson  iu  future  always  to  press  the  lifter 
down  as  far  as  it  would  go  after  changing.  Since  he  has  done  this  the 
action  of  the  instrument  has  been  quite  satisfactory.  The  external 
apparatus  was  somewhat  out  of  repair,  not  having  been  looked  to  for 
some  years ;  one  cup  was  loose  and  would  soon  have  been  blown  away, 
and  the  oil  holder  had  slipped  down  the  cup  shaft.  These  and  other 
defects  I  set  right,  and  the  instrument  is  now  in  good  order. 

Sandwich^  Orkney. — The  anemograph  at  this  station  was  inspected 
on  September  6.  Not  having  been  cleaned  for  some  years,  I  found  the 
recording  part  very  clogged  and  stiff,  although  the  clock  was  going 
quite  well.  The  external  gear  was  in  good  repair,  with  the  exception 
of  the  counter  shaft,  which  was  much  cut  and  jammed  in  its  bearing. 
I  took  it  out  nnd  filed  it  up  true,  and  also  cleaned  it  as  far  as  possible 
without  dismounting.  As  the  observer  has  resigned  charge  of  the 
instrument  and  it  will  have  to  be  taken  down  and  re-erected  elsewhere 
very  shortly,  I  did  not  think  it  desirable  to  thoroughly  overhaul  it,  as 
that  operation  would  have  necessitated  my  remaining  in  the  place  for 
an  uncertain  time  on  account  of  the  weather,  which  was  quite  unsuitable 
on  the  day  of  inspection. 

Aberdeen,  September  11-16. — I  thoroughly  examined  and  cleaned 
all  the  instruments  at  this  observatory,  finding  them  in  good  order. 
The  anemograph  required  some  external  repairs  which  I  had  executed. 

Glasgow,  September  18  and  19,  October  1  and  2. — The  two  thermo- 
graph tubes   and  the  wet  bulb  standard  thermometer  having    been 
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accidentally  broken,  as  well  as  the  supporting  frame,  I  took  a  set  of  new 
thermometers  down  with  me  from  the  stock  preserved  at  the  Kew 
Observatory  and  set  them  up.  The  brass  work  having  been  repaired 
by  Mr.  White,  I  had  the  clock,  lenses,  <&c.  all  cleaned,  and  the  baro- 
graph was  similarly  treated. 

The  anemograph  was  dismounted,  thoroughly  cleaned,  and  certain 
trivial  defects  made  good  before  it  was  again  started.  The  rain-gauge 
was  found  in  good  order  and  was  cleaned. 

Being  compelled  by  a  domestic  bereavement  to  leave  Glasgow 
somewhat  hurriedly,  I  had  no  time  to  see  to  the  working  of  the  in- 
struments properly  after  setting  them  up,  and  therefore  failed  to  detect 
a  serious  defect  in  the  dry  bulb  thermograph  tube  which  was  brought 
to  my  notice  by  Professor  Grant  soon  after  I  had  returned  to  Kew.  I 
accordingly  went  back  to  Glasgow  and  found  that  the  mercury  in  the 
bore  of  the  thermometer  had  united  at  the  air  speck,  which  consequently 
remained  at  a  fixed  point  in  the  tube,  giving  a  straight  line  instead  of 
a  temperature  curve.  I  dismounted  the  tube,  and  after  considerable 
trouble,  succeeded  in  separating  the  column,  re-blacking  the  tube,  and 
again  setting  it  up.  It  has  since  acted  perfectly.  The  operation  will 
necessitate  fresh  determination  of  the  thermometer  scale  and  zero 
values. 

Stonyhurst  Observatory,  visited  September  21. — The  instruments  at 
this  observatory  were  all  found  to  be  in  excellent  order,  and  the  anemo- 
graph well  oiled  and  cared  for. 

The  thermometers  were  compared  and  their  correction  found  to  be  as 
follows  :— 

At  55° :  Dry  bulb      0  •  0  Maximum  —  0  •  2 

Wet  bulb  -0-3         Minimum  +  0-1 

Mr.  Baker's  report  is  subjoined. 

(Signed)        G.  M.  Whipple. 

October  1885. 

Valencia,  visited  October  9-13. — At  this  observatory  the  whole  of 
the  instruments  were  working  in  a  satisfactory  manner. 

The  barograph  and  thermograph  clocks  were  taken  entirely  to  pieces 
and  cleaned,  and  the  lenses,  condensers,  and  mirrors  carefully  wiped. 

The  zero  lines  were  changed  to  the  winter  position  and  the  standard 
thermometers  were  compared  and  found  to  require  the  following 
corrections ;  namely, — 

Dry  bulb,  No.  399  — 0*6.    Wet,  No.  398-0-5. 

The  maximum  and  minimum  thermometers  were  also  examined  and 
found  in  good  order,  but  the  scales  were  re-blackened. 

The  anemometer  was  going  well  and  the  clock  did  not  require  special 
cleaning.  I  examined  the  external  parts,  but  the  weather  at  the  time 
of  my  visit  was  too  squally  to  permit  of  the  withdrawal  of  the  velocity 
shaft ;  however,  care  was  taken  to  oil  the  various  bearings  well. 

The  rain-gauge  was  taken  to  pieces  and  the  clock  thoroughly 
cleaned. 

My  attention  was  called  to  the  small  self-recording  aneroid  recently 
received  at  the  observatory,  which  read  approximately  0*2  inch  higher 
than  the  standard  mercurial  barometer;  this  was  set  right  and  the 
method  of  adjustment  pointed  out  to  Mr.  Cullum. 

As  regards  the  old  anemometer  which  was  dismounted  last  year  the 
clock  appears  in  a  good  state  and  also  the  recording  parts,  with  the 
exception  of  the  pencils,  which  would  require  re-grinding  or  new  spirals 
attached.    The  cups  and  direction  vane  are  completely  worn  out  and 
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quite  useless,  but  the  reducing  gearing  and  pillar  are  iu  a  satisfactory 
condition. 

Falmouth,  visited  October  19.— All  the  self-recording  instruments 
were  in  good  order  and  none  of  the  clocks  required  cleaning,  the  whole 
Of  them  having  been  done  in  May  last  under  the  direction  of  Mr.  Whipple 
at  the  time  of  shifting  them  from  the  old  to  the  new  observatory. 

A  comparison  of  the  standard  thermometers  gave  the  following 
corrections:— 

Dry,  No.  883  -0°-6.    Wet,  No.  888  -OP-3. 

My  attention  having  been  called  to  an  irregularity  in  the  temperature 
trace  of  the  barograph,  I  made  a  special  examination.  I  found  that  it 
had  been  rectified  the  day  preceding  my  visit  The  superintendent 
discovered  that  the  end  of  the  temperature  compensation  lever  had 
caught  in  the  zero  line  supporting  frame,  for  cutting  off  the  light.  It 
had  probably  received  a  jar  which  caused  its  displacement,  but  he  was 
not  aware  of  such  an  accident  having  occurred. 

October  29,  1885.  (Signed)        T.  W.  Bakbb. 

Report  of  Inspection  of  the  English  Stations,  1885. 

I  hays  the  honour  to  submit  the  following  report  of  the  stations  in 
England  inspected  by  me  in  1885 : — 

Jersey  (Noirmont),  September  14.  —  All  the  instruments  at  this 
station  are  in  good  order,  and  the  observer  is  very  careful  and  intelli- 
gent. He  shows  considerable  aptitude  for  the  taking  of  upper  current 
observations.  There  are  no  means  of  taking  observations  during 
Mr.  Fisher's  absence.  A  new  block  will  be  required  for  the  rain-gauge 
next  year. 

Hurst  Castle,  inspected  September  19.  —  The  instruments  at  this 
station  are  all  in  perfect  order.  The  observer's  readings  of  the  baro- 
meters are  good,  but  his  handling  and  reading  of  the  thermometers  are 
rough.  The  maximum  temperatures  recorded  are  sometimes  much  too 
high ;  the  heat  radiated  from  the  white  gravel  near  the  instruments  may 
perhaps  cause  rather  high  readings,  but  the  errors  of  the  maximum 
occasionally  reported  are  probably  due  to  carelessness  in  the  setting  of 
the  instruments.  The  substitute  who  has  occasionally  taken  the  readings 
is  inefficient. 

On  the  day  of  my  visit  the  observer  estimated  the  wind-force 
correctly,  but  over-estimated  the  sea  disturbance  by  one  figure.  Both 
the  wind-force  and  sea  disturbance  appear  to  be  occasionally  over- 
estimated at  this  station. 

Dungeness,  inspected  September  29. — The  instruments  at  this  station 
were  in  good  order,  but  the  thermometer  screen  is  not  very  well  placed. 
The  barometers  are  in  a  very  small  porch  in  the  house  of  one  of  the 
lightkeepers,  which  is  ratber  an  inconvenient  situation. 

Yarmouth^  inspected  October  3. — The  instruments  were  all  in  good 
order,  and  the  observations  are  very  carefully  taken.  I  gave  instructions 
for  the  adjustment xof  the  self-registering  aneroid. 

Cambridge,  October  4. — The  barometer  was  in  good  order,  and  the 
observer  reads  with  perfect  correctness,  but  it  may  be  noted  that  in 
winter,  at  times  when  the  astronomical  observations  are  being  taken,  the 
changes  of  temperature  where  the  instrument  is  situated  are  very  rapid 
and  great.  The  minimum  thermometer  gives  low  readings,  but  the 
other  thermometers  read  'well  together.  Branches  of  trees  slightly 
interfere,  in  November,  December,  and  January,  and  again  in  June, 
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with  the  records  of  the  sunshine  recorder.     I  have  reason  to  hope  thai 
the  obstruction,  which  is  somewhat  on  the  increase,  may  be  removed. 

Loughborough,  October  6. — All  the  instruments  at  this  station  were 
in  excellent  order,  and  the  observer  is  exceedingly  careful.  Although 
Mr.  Berridge  has  paid  great  attention  to  the  subject  of  wind -force, 
I  continue  to  believe  that  the  number  of  gales  reported  from  this 
station  is  excessive. 

York,  October  7. — The  instruments  at  this  station  were  not  in  very 
good  order.  The  barometer  frame  was  rusty,  and  required  a  thorough 
cleaning,  the  milled  head  of  the  vernier-pinion  working  with  extreme 
difficulty.  This  I  rectified.  The  observer  read  the  instrument  too 
high.  The  thermometer  screen  required  a  fresh  coat  of  paint  and 
the  rain-gauge  was  quite  worn  out.  The  latter  instrument  has  been 
moved  a  few  feet  for  better  exposure,  but  the  exposure  is  still  un- 
satisfactory. 

JSorth  Shields,  October  10. — The  thermometer  screen  and  rain- gauge 
have  been  shifted  to  the  northward  of  the  former  position,  but  their 
exposure  is  still  satisfactory.  The  instruments  were  all  in  good  con- 
dition, and  the  observer  is  very  painstaking.  He  estimated  the  sea 
disturbance  one  figure  too  low  on  the  day  of  my  visit. 

Stilly  (St.  Mary's),  October  24-30. — I  found  the  instruments  at  this 
well-exposed  station  to  be  in  good  condition,  excepting  that  the  clock 
of  the  self -registering  aneroid  was  out  of  order. 

Prawle  Point,  November  2. — The  observations  at  this  station  seem 
to  be  very  carefully  conducted.  The  instruments  were  in  very  good 
order,  but  the  minimum  thermometer  reads  a  trifle  too  low.  The  8  a.m. 
temperatures  during  calm  summer  weather  appear  to  be  occasionally 
somewhat  too  high,  which  I  am  inclined'  to  attribute  to  the  position  of 
the  screens. 

Stations  furnishing  Weekly  or  Monthly  Ebports. 

Southampton,  inspected  September  1#.— -The  observations  at  this 

station  continue  to  be  very  carefully  made,  and  the  records  are  very 

'complete.     It  has  been  found  necessary  to  surround  the   out-of-door 

instruments  with  a  fence,  which  does  not,  however,  as  I  think,  aflfect 

the  readings.     The  screen  required  to  be  re-painted. 

St,  Leonard's,  September  26. — Dr.  Colborne  had  changed  his  resi- 
dence a  week  before  the  date  of  my  inspection,  and  a  great  improvement 
*had  just  been  made  in  the  position  of  the  out-door  instruments,  which, 
as  now  placed  in  the  Gensing  Gardens,  have  a  good  exposure.  The 
.Observer  was  absent  at  the  time  of  my  visit,  and  I  was  unable  to  ascer- 
tain the  exact  altitude  of  the  barometer  above  sea-level.  The  instruments 
.were  all  in  good  order,  and  the  observations  appear  to  be  carefully 
^conducted.  ( 

Uppingham,  October  5. — The  instruments  at  this  station  were  in 
good  order.  The  Kew  corrections  for  the  maximum  appear .  to  be  now 
unreliable,  and  the  readings  of  all  the  thermometers  require  no  correction. 
The  screen  is  a  modification  of  Glaieher's,  and  is  double  louvred.  The 
returns  from  this  station  are  unexceptionable. 

Leicester,  October  6. — The  observer  was  absent  at  the  time  of  my 
.visit.  Both  the  dry  and  the  wet-bulb  thermometers  gave  high  readings. 
The  instruments  generally  were  in  fairly  good  order,  but  the  rim  of  the 
rain-gauge  was  not  horizontal. 

Sheffield  (Weston  Park),  October  7. — This  is  a  good  station,  and 

the  exposure  of  the  instruments  is  excellent.     The  observations  are 

'accurately  conducted.      I  hope  that  the    Park   Committee  will*  in 
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accordance  with  my  request,  permit  the  (screen  to  be  painted  white 
instead  of  green,  as  it  is  at  present.  A  building  is  about  to  be 
erected  on  the  west  of  the  screen,  and  the  latter  will  then  be  shifted 
further  to  the  eastward,  when  the  curator  has  promised  that  it  shall 
open  to  the  north,  instead  of  to  the  east,  as  it  now  does.  The  exposure 
in  the  new  position  will  be  perfect.  The  minimum  thermometer  reads 
too  low,  and  will  be  sent  to  Kew  for  new  corrections.  For  the  present, 
9  p.m.  observations  cannot  be  taken  at  this  station. 

York,  October  7. — The  observations  at  this  station  appear  to  be  fairly 
well  conducted,  but  a  well-situated  vane  is  a  desideratum. 

Durham,  inspected  October  8. — Mr.  H.  J.  Carpenter  had  just  com- 
menced the  observations  here.  The  readings  of  the  instruments  were 
satisfactory.  The  cases  of  the  thermometers  in  use  are  in  bad  con- 
dition. The  observations  taken  here  will  in  future  be  at  9  ajn.  and 
9  p.m. 

Seaham,  inspected  October  9. — The  thermometer  screen  had  just 
been  repainted,  unfortunately  of  a  dark  colour.  It  is  sheltered  to  some 
extent  by  shrubs.  The  maximum  thermometer  reads  low.  There  was 
a  considerable  deposit  of  copper  on  the  wet  bulb.  The  rain-gauge 
required  some  slight  repairs.  I  think  that  the  observations  at  this 
station  are  more  accurately  made  than  was  the  case  a  few  years  ago. 

Howes  Junction,  inspected  October  13. — The  observer,  Mr.  Foster, 
continues  to  take  the  observations  carefully.  The  instruments  were  in 
good  order,  but  the  dry-bulb  read  somewhat  high.  The  barometer  is 
in  an  inconvenient  place,  but  no  better  site  seems  to  be  available. 

Stonyhurst,  October  15. — The  instruments  were  all  in  good  con- 
dition, except  that  the  self-registering  rain-gauge  required  some  repairs. 

Prestunch  {Manchester),  October  16.— The  instruments  were  in  good 
order,  and  the  work  of  observation  appears  to  be  carefully  conducted* 
The  barometer  is  still  unfavourably  placed. 

Cirencester,  October  20. — All  the  instruments  were  in  a  satisfactory 
condition,  and  the  observer,  Professor  Ohm,  appears  to  make  careful 
returns. 

Arlington  Court,  October  22. — A  new  screen  has  been  erected  for 
the  convenience  of  the  observer,  gardener  to  Lady  Chichester,  near  to 
his  house,  and  the  9  p.m.  observations  of  temperature  are  taken  from 
new  thermometers  in  this  screen.  It  has  not  so  good  an  exposure  as 
the  screen  employed  for  the  9  a.m.  readings.  The  observations  are 
roughly  taken,  and  the  returns  made  from  this  station  are  as  yet  un- 
satisfactory.   This  is  unfortunate,  as  the  station  is  well  situated. 

Plymouth,  October  23. — The  instruments  at  this  station  were  all, 
as  usual,  in  good  order,  but  the  maximum  thermometer  reads  high. 

Helston,  November  1.  —  The  returns  from  this  station  have  been 
greatly  in  arrears,  the  observer  having  been  repeatedly  ill.  He  ex- 
presses himself,  however,  as  anxious  to  keep  on  the  work.  The  position 
of  none  of  the  instruments  has  been  altered.  The  thermometer  screen 
was  shaky.  I  requested  Mr.  Gill  to  remedy  this  at  once.  The  minimum 
thermometer  had  4°*5  of  detached  spirit,  which,  being  colourless,  was 
not  very  easily  discernible.    The  other  instruments  were  in  good  order. 

Totnes,  inspected  November  2. — I  found  everything,  as  usual,  in 
excellent  order  at  this  station.  This  is  a  good  station,  and  the  obser- 
vations are  carefully  conducted. 

St.  Aubin's,  Jersey. — The  returns  from  this  station  are  admirable.  I 
did  not  this  year  compare  the  thermometers  with  my  own  standards,  as 
from  time  to  time  Mr.  Vibert  compares  them  with  a  Kew  standard  of 
his  own. 
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In  tlie  accompanying  table  (see  p.  58)  the  stations  the  names  of 
which  are  printed  iu  italics  are  those  which  fnrnish  weekly  or  monthly 
reports.  In  the  last  column  the  letter  A  is  employed  to  signify  that  the 
instruments  were  in  perfect  condition  and  well  attended  to;  B  that 
they  were  in  moderately  good  condition;  while  G  denotes  that  they 
were  in  an  unsatisfactory  state.  These  letters  do  not  refer  to  the 
correctness  or  otherwise  of  the  instrumental  indications  which  are  shown 
in  the  preceding  columns,  \>ut  to  the  amount  of  care  apparently  bestowed 
on  the  instruments  themselves.  The  table  is  otherwise  self-explanatory 
The  general  result  of  the  comparisons  made  is,  I  think,  satisfactory. 

(Signed)        W.  Clement  Lit. 
December  28, 1886. 


5g 


Heport  of  the  Meteorological  Council. 


s 

i 


i 


H 


I 

1 


mo^fpnoo  iwwioo 


•peftddv 


*oodfa|    09   oonp 


'poftddv 


-oodlroi    o}    oonp 

•94      O?      UOf^OOJUOO 


■poftddv 


-oodsai    09    oonp 
■w    09    uofpoajcy 


5 flf «* IS B ITisP    *3^» 


si  •'II 


&<«<«n«m<««'<«m<<«  <<  <  «mm 


1 1 1 1 1 1 1 1 1 1 iSi ibii 1 1  iSiSi  1 1 1 

I      +  ..  .  +. 


.  .  *• .  .  ■  1  •  .wSJhoo**,  .8,  ,©»,•- 

I   lol   I    II   I    I  0000^ I   lolUclol   I    II 

+  ++ 1  I +      +       I  +    + 


looll    iSuSiSmSMISiSSSM    1! 

+  +       I    +  I     I  + 1 


......       ........        ■    •••■••■••••• 

00000000000000  I ooooooooooo© 

++  ++++++++++    ++++  1+  +  +  + 


Ibol  I  Ibl  Ibbbl  Ibl  I  Iblbbb  MM 
II        I        II      I        +11 


SmSjSfiSSSjSooSmtt  ri8t*o(»Op-io<ioar-iS5?S 
bbbbbbbbbbbbbb  I  <$<>c><5&r4h&ooo<» 
+  II  +  1  +  I++  Ml      +  +  +  +      I  +  M  +  I  + 


£ 


I 


•poiiddv 


IblMlbMlbMlblllblbbbllll 

+  1  1     1  1  1 


•pjrepawjg  t,jof 
-oecuai  aj.  oonp 
-01    09    vobooxioq 


OOOOOOOOOOO  I  00  I  000000000900 

I       + I  I  +  I  I  I  I     II     1+    I     I  +  I  J  +  I  I 


*poifdd« 
o^xottytq  110(9001103 


IbMMbMlbMlbll  Iblbbb  I  1  I  I 
1  11  111 


wvptrajg  «,jo* 
-oedsux  09  oonp 
-oj   0%     uot^aojuoQ 


a.       ...       ••••«•         I     •       •        !•••••••••••• 

ooooooooooo  I  00  I  000000000000 
+  1  +  1  I  I   MM   1+   l  +  l   +111   III 


'J»V*Al  Jo  *tf  niox 


333SS«£S3SS$3S9SS32$@$9332S 


■sSaipvott  n,to% 
-oodsaj  uioaj  b,joa 
-aosqO    jo    ©ouaaejgid 


IOO       «©  © -*  01  QH  f"<       ©       ©      ©      S_ 

88 1 Ilsll8 1 1 1 8 1 8 1 SSSSSS 1 So"©*© 

I      I   +  II  I  I  l  +  l  I     +  +  + 


I 


a  • 

I.- 


tki^:&i«iiiia:;:ti:ti" 


If  fit  1|§ 


AffmnMm  VII.  6© 


APPENDIX  VII. 

Method  of  Dealing  with  Telegraphic  Weather 

INTELLIGENCE. 

The  operations  connected  with  the  preparation  and  issue  of  die 
Forecasts  and  Storm  Warnings  have  not  undergone  any  material  change 
so  far  as  the  home  stations  are  concerned,  but  the  arrangements  made 
by  which  information  of  storms  met  with  to  the  westward  of  Long.  45° 
West,  is  forwarded  telegraphically  to  the  Meteorological  Office  by  the 
Chief  Signal  Officer  of  the  United  States  have  been  improved.  These 
arrangements  are  referred  to  more  fully  further  on.  The  Daily  Weather 
Report  also  has  been  improved  by  the  substitution,  in  the  margin,  of 
greatly  improved  means  for  the  Rainfall. 

The  Office  now  receives,  when  the  telegraphic  communications  are 
perfect,  fifty -four  reports  every  morning,  fourteen  every  afternoon  (except 
on  Sundays),  and  twenty  each  evening.  The  interruptions  which  have 
occurred  at  times  in  the  communication  with  Sumburgh  Head  and 
Stornoway  have  been  very  slight.  The  instructions  to  the  observers 
have  been  altered  daring  the  year,  on  account  of  the  introduction  of 
sixpenny  telegrams. 

The  foreign  reporting  stations,  23  in  number,  extend  along  the 
entire  western  coast  of  the  Continent,  from  Bodo  in  Lat.  67°  N.  to 
Corunna  in  Lat.  43°  N.,  and  include  four  stations  on  the  coast  of  the 
Baltic,  and  one  in  the  Mediterranean.  The  information  is  received  in 
accordance  with  arrangements  made  with  the  various  Meteorological 
organisations  in  France,  Holland,  Germany,  Denmark,  Norway,  and 
Sweden. 

At  the  British  and  Irish  stations  the  morning  observations  are  taken 
at  8  a.m.  Greenwich  time,  and  most  of  the  telegrams  arrive  in  London 
at  about  9  o'clock,  when  the  Intelligence  Department  of  the  Post  Office 
extracts  from  them  the  portions  required  for  its  wind  and  weather 
reports.  They  are  then  transmitted  to  the  Meteorological  Office  by 
its  private  wire,  where  the  majority  of  them  usually  arrive  between 
9  a.m.  and  10  a.m. 

As  the  reports  eome  in,  the  information  is  entered  on  a  chart, 
showing  for  each  station  at  8  a.m.  the  barometrical  and  thermo- 
metrical  readings,  with  their  respective  alterations  during  the  preceding 
24  hours,  the  direction  and  force  of  the  wind,  and  the  state  of  the 
weather,  together  with  any  changes*  of  importance  which  may  have 
been  noticed  in  the  course  of  the  preceding  day.  From  this  chart, 
which  is  preserved  in  the  Office,  other  charts  are  drawn  for  publication 
in  the  newspapers,  as  described  further  on. 

If  necessary,  telegraphic  warnings  of  storms  or  of  atmospherical 
disturbance  is  immediately  sent  to  our  own  coasts  and  to  foreign  coun- 
tries. A  brief  telegraphic  resume  of  the  weather  is  despatched  shortly 
after  11  a*m.  to  the  Harbour  Authorities  in  Jersey.  Another 
telegraphic  message,  of  about  75  words,  is  sent  to  the  Underwriters* 
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Association,  Liverpool,  containing  reports  of  the  pressure,  wind  and 
weather  at  14  stations  on  the  coasts  of  the  British  Islands ;  and  a 
third  message  of  about  the  same  length  is  forwarded  to  the  Central  News 
and  to  the  Exchange  Telegraph  Company  for  despatch  to  the  provinces. 
The  last  of  these  messages  consists  of  a  brief  statement  of  the  general 
condition  of  weather  over  Western  Europe,  as  shown  by  the  morning 
reports  It  is,  however,  not  in  the  morning  only  that  storm  warnings 
are  issued  to  the  coasts,  a  constant  watch  being  kept  during  the  day,  and 
whenever  on  the  receipt  of  the  regular  or  of  special  telegrams  the  con- 
dition of  the  weather  appears  to  be  threatening,  cautionary  messages 
are  at  once  issued  to  such  parts  of  the  coast  as  are  thought  to  be  menaced 
by  a  gale. 

During  the  year  1886,  there  were  prepared  each  morning,  afternoon, 
and  evening,  Forecasts  of  the  weather,  for  a  day  in  advance ;  these 
were  drawn  up  for  eleven  districts  in  the  British  Islands,  and  issued 
to  subscribers,  to  certain  Clubs,  and  to  many  of  the  London  and  Pro- 
vincial newspapers.  The  districts  for  which  the  Forecasts  were  prepared 
are  those  into  which  the  returns  for  the  Weekly  Weather  Report  are 
divided  (p.  67). 

About  an  hour  and  a  quarter  is  occupied  in  the  preparation  and 
transmission  of  the  provincial  and  foreign  telegrams,  and  in  the 
drawing  up  of  the  "  Remarks"  and  11  a.m.  Forecasts  for  the  London 
newspapers,  so  that  the  MS.  copies  for  the  "  Times  "  and  other  papers 
are  ready  for  issue  soon  after  11  a.m. 

Charts  are  prepared  daily  for  newspaper  publication  as  follows  :— 

For  the  "  Times,"  -  -    two  daily,  viz. :  for  8  a.m.  and  6  p.m. 

For  the  Patent  Type-found-"] 

ing  Company,  on  behalf  of  [ 

the  "  Shipping  Gazette/9  f  one         „  for  8  aan. 

and  for  distribution  to  the 

provincial  press 

The  8  a.m.  charts  are  sent  out  at  about  10.15  a.m.  and  the  6  p.m. 
chart  at  about  8.30  p.m.  In  addition  charts  are  drawn  for  8  a.m.  and 
6  p.m.  daily  for  exhibition  at  the  Office  door,  together  with  some  remarks 
and  the  latest  Forecasts  issued. 

In  addition  to  the  charts  here  referred  to,  the  Patent  Type-founding 
Company  are  supplied  with  various  diagrams  showing  the  changes  in 
pressure,  temperature,  rainfall,  wind,  and  weather  for  the  London  dis- 
trict. These  are  engraved  daily  for  the  "  Daily  Chronicle,'9  weekly  for 
the  "  Observer  "  and  "  Graphic,"  and  monthly  for  the  "  Miller,"  and  are 
all  accompanied  by  remarks  on  the  phenomena  exhibited. 

The  draft  of  the  Daily  Weather  Report,  with  two  charts  attached, 
is  drawn  on  transfer  paper,  and  is  ready  by  noon,  when  it  is  at 
once  sent  to  the  lithographer  to  be  printed.  The  copies  for  delivery 
by  hand  and  by  early  post  in  London  are  issued  at  about  1.30  p.m.,  while 
the  remainder  are  received  at  the  Meteorological  Office  at  about  3.30  p.m. 
whence  they  are  transmitted  by  post  to  the  subscribers  and  others. 

At  about  3  o'clock  the  2  p.m.  observations  taken  at  twelve  home 
stations,  and  two  foreign  stations  (Skudesnaes  and  Rochefort),  are 
received.  Copies  of  these  reports  are  issued,  together  with  the  8  a.m. 
report,  to  certain  newspapers  and  subscribers,  and  two  copies  of  the 
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"Remarks"  (8a.m.  and  2  p.m.) are  sent  to  the  Type-founding  Company 
for  issue  to  provincial  newspapers,  in  order  to  explain  the  8  a.m.  charts. 

From  7  to  7.30  p.m.  the  twenty  evening  (6  p.m.)  reports  arrive  and  are 
charted  and  discussed  for  the  morning  daily  papers  The  forecasts  and 
remarks  are  usually  ready  hy  8.30  p.m.,  but  in  bad  weather,  owing  to 
the  delay  of  the  reports  and  the  additional  care  which  is  necessary  in 
dealing  with  them,  it  is  occasionally  9  p.m.  before  they  are  issued.  The 
"  Times  "  publishes  in  its  First  Edition  the  map  showing  the  distribution 
of  pressure,  the  winds,  temperature,  and  weather  at  6  p.m.  on  the  previous 
day,  and  in  its  Second  Edition  a  similar  map  for  8  a.m.  on  the  day  of 
issue. 

The  official  chart  for  2  p.m.  and  for  6  pjn.  is  still  much  less 
complete  than  that  for  8  a.m.*  That  for  2  p.m.  is  drawn  on  the 
information  received  from  twelve  home  stations,  supplemented  by 
two  foreign  ones,  whenever  the  latter  arrive  in  time  to  be  used. 
The  material  for  the  6  p.m.  charts  is  now  supplied  by  reports  from  sixteen 
stations  in  the  United  Kingdom,  supplemented  by  four  from  continental 
stations,  but  the  latter  frequently  arrive  late  at  the  very  time  when 
they  are  most  wanted,  *.*.,  during  bad  weather. 

The  Sunday  duty  is  still  conducted  as  follows: — Two  of  the  clerks 
attend  on  Sunday  mornings  at  the  Central  Telegraph  Station  from 
8.30  a.m.  to  about  10.15  a.m.  By  an  arrangement  with  the  Post  Office 
these  clerks  are  supplied  with  the  telegrams  immediately  they  arrive  in 
London.  These  are  examined  and  charted,  with  the  view  of  issuing, 
when  necessary,  warnings  of  coming  storms,  to  our  own  and  neigh- 
bouring coasts.  It  is  necessary  that  promptitude  should  be  observed  in 
this  service,  as  the  observations  must  be  dealt  with  and  the  warnings 
issued  so  that  the  latter  may  reach  the  coast  before  the  telegraph  offices 
close  for  the  day,  which  is  usually  at  about  10  a.m.  No  work  of  any  kind 
is  transacted  for  the  newspapers  on  Sunday  mornings,  the  main  object 
of  the  service  being  to  give  prompt  information  of  storms  to  our  coasts ; 
but  a  telegram  is  sent  to  Jersey  in  the  same  way  as  on  week 
days,  and  there  is  the  ordinary  interchange  of  messages  with  foreign 
countries.  At  6  p.m.  the  same  clerks  attend  at  the  Meteorological  Office 
to  receive  the  evening  reports  and  to  prepare  the  8.30  p.m.  Forecasts, 
and  another  opportunity  is  thus  afforded  for  the  correction  or  extension 
of  any  warnings  which  may  have  been  issued  in  the  morning. 


Atlantic  Telegrams. 

In  the  course  of  the  year  the  arrangements  for  forwarding  from  the 
United  States  occasional  reports  of  gales,  icebergs,  and  derelict  ships, 
which  have  been  met  with  by  passenger  steamers  of  the  principal  lines 
running  from  various  European  ports  to  New  York  or  Boston  have 
been  improved  by  the  addition  of  the  latitude  in  which  the  lowest 
barometer  jnras  observed.  The  facts  are  then  sent  by  cable  to  the 
Meteorological  Office  in  an  abbreviated  form,  as  follows : — 


*  Steps  are  being  taken  to  improve  both  the  8  a.m.  and  the  6  p.m.  charts  by 
obtaining  observations  from  a  more  extended  area.' 


hi 
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Report  of  a  Stobm,  and  Explanation. 

(Say,  From  New  York)  to  Weather,  London. 

IS.    FifUeu.    43.      64.    Sosth-ffMt  North-west.       393. 
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Reports  of  ice  and  derelict  ships  relate  to  ice  or  derelicts  seen  on  any 
part  of  the  passage,  and  are  worded  thus : — 

Fifty-four. 

#5 


1! 


i* 


'Ail 


When  a  report  of  ice  or  of  derelict  ships  is  appended  to  one  of  a 
storm,  the  ship's  name  is  not  inserted  unless  the  report  of  the  storm 
and  that  of  the  derelict  (or  ico)  bo  from  different  ships. 

This  information  is  published  in  the  Daily  Weather  Report,  and  is 
also  transmitted  to  the  Meteorological  Institute  of  France.  A  copy 
is  sent  regularly  to  Lloyd's. 


Daily  Weather  Report. 

Some  little  change  has  been  made  in  the  form  of  the  Daily  Weather 
Report  since  1st  January  1885,  by  the  addition  for  each  month  of 
means  of  the  daily  maximum  and  minimum  temperatures  at  22  stations 
during  the  nine  years  1872-80.  The  information  now  fills  four  large 
quarto  pages,  and  is  arranged  as  follows  :— 

Page  1  contains  the  whole  of  the  reports  from  which  the  maps  for  the 
day  (given  on  page  2)  are  prepared ;  and  also  the  6  p.m.  reports  of  the 
previous  day  ;  page  2  contains  (1)  a  map  of  North-western  Europe  show- 
ing for  8  a.m.  on  the  date  of  publication,  the  distribution  of  pressure,  the 
prevalent  winds,  and  the  sea  disturbance,  with  necessary  explanations  ; 
together  with  a  table  showing  the  mean  atmospheric  pressure  for  the 
month  at  22  stations ;  (2)  a  similar  map  showing  the  distribution  of 
temperature  at  8  a,m.,  the  weather  at  each  station,  and  the  distribution 
of  rainfall  during  the  past  24  hours;  together  with  a  table  of  the  mean 
temperature  of  the  sir  and  of  evaporation  at  8  bju.,  the  moans  of  the 

•  "  Derelict "  is  rabtitnUd  fat  ioebergs  when  naosaway. 
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daily  maximum  and  minimum  temperatures!  and  the  mean  rainfall  for 
the  month  at  a  large  number  of  stations  over  the  United  Kingdom. 

Paged  contains  (1)  remarks  on  the  principal  features  exhibited  by 
the  reports  for  the  day ;  and  (2)  the  forecasts  drawn  up  for  each  district 
at  11  a.m.,  relating  to  the  weather  likely  to  be  experienced  during  the 
24  hours  ending  at  noon  on  the  day  succeeding  that  of  publication. 

Pago  4  contains  the  reports  and  remarks  for  2  p.m.  on  the  previous 
day,  and  there  is  space  for  the  insertion  of  a  Weekly  Summary  on 
Mondays,  and  any  other  brief  information  which  it  is  deemed  necessary 
to  print  at  once. 

The  standing  portion  of  the  report  (the  maps,  Ac.)  is  printed  in  blue, 
while  the  information  for  each  day  is  in  black. 


Weekly  Summary. 

On  Monday  in  each  week  a  brief  Summary  of  the  Weather  experienced 
over  our  Islands  during  the  preceding  week  is  given  on  p.  4  of  the  Daily 
Weather  Report.  It  refers  only  to  the  principal  changes  which  have 
occurred,  and  is  intended  to  serve  as  an  aid  to  the  study  of  the  Daily 
Reports,  the  main  meteorological  features  of  the  week  being  presented 
as  a  connected  story,  affording  greater  facility  for  future  reference. 


Correction  and  Addition  List. 

Additional  steps  are  taken  to  insure  accuracy  in  the  Daily  Weather 
Report.  At  the  close  of  each  month  a  return  is  received  from  nearly 
all  of  the  telegraphic  reporting  stations,  containing  a  copy  of  all  the 
observations  which  have  been  transmitted  to  London  by  wire  during 
the  month.  These  schedules  are  used  for  checking  the  daily  telegrams, 
for  the  preparation  of  the  average  and  other  values  of  the  different 
elements,  and  also  as  evidence  in  the  case  of  legal  proceedings.  About 
the  middle  of  every  month. a  lithographic  sheet  has  for  many  years  past 
been  issued  with  the  Daily  Weather  Report,  containing  corrections  for 
all  discrepancies  which  have  been  discovered,  and  supplying  any  obser- 
vations which  have  been  omitted  in  the  published  reports.  This 
monthly  sheet  also  contains  tables  showing  the  mean  values  for  pres- 
sure, temperature,  and  humidity,  together  with  the  total  rainfall,  and 
the  prevalence  of  various  kinds  of  weather  and  of  winds  from  each 
of  the  eight  principal  points  during  the  month,  for  each  telegraphio 
reporting  station  within  our  Islands. 


Weekly  Weather  Report. 

The  Weekly  Weather  Report,  which  has  appeared  since  the  beginning 
of  February  1878,  has  been  further  improved  by  the  insertion  on  the 
first  page,  for  each  district,  the  difference  between  the  aggregate 
number  of  day-degrees  of  accumulated  heat  above  and  below  42°  F., 
as  well  as  of  rainfall  and  bright  sunshine  between  the  beginning  of  the 
year  and  the  end  of  each  week,  and  the  means  for  the  corresponding 
period  of  the  eight  years  1878-85. 

The  tables  of  Accumulated  Temperature  are  designed  to  give  persons 
engaged  in  agriculture  better  means  of  estimating  the  manner  in  which 
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vegetation  U  affected  by  temperature  than  that  afforded  by  the  mere 
usual  methods  of  treating  the  readings  of  the  thermometer.  They  show 
for  each  week,  and  for  the  whole  period  from  the  beginning  of  the  year, 
the  weekly  and  progressive  values  respectively,  of  the  combined  amount 
and  duration  of  the  excess  or  defect  of  the  air  temperature,  above  or 
below  a  suitably  fixed  standard  or  base  temperature.  The  base  adopted 
is  42°  F.,  as  being  nearly  equivalent  to  (r  Cent,  which  has  been  con- 
sidered by  Continental  writers  on  these  subjects  to  be  the  critical  value, 
the  temperature  above  which  is  mainly  effectual  in  starting  and  main- 
taining the  growth,  and  in  completing  the  ripening,  of  agricultural  crops 
in  a  European  climate.  This  base  is  also  convenient  as  being  10P  F. 
above  the  Freezing  Point* 

The  Report  thus  contains  the  average  and  extreme  temperatures  and 
the  rainfall  values  and  the  total  amount  of  bright  sunshine  in  each 
week,  for  seventy  stations  grouped  into  eleven  districts  in  Great 
Britain  and  Ireland,  together  with  the  difference  between  them  and 
their  respective  mean  values  for  the  corresponding  weeks  in  previous 
years.  In  addition  to  this,  the  district  values  for  Accumulated  Tem- 
perature, Rainfall,  and  Bright  Sunshine  are  given,  both  for  the  week 
and  for  the  whole  period  since  the  beginning  of  the  year,  with  their 
difference  from  the  average  values. 

The  accumulated  Temperature  is  expressed  in  Day-degrees ;  a  Day- 
degree  signifying  1°  F.  of  excess  or  defect  of  temperature  above  or 
below  42°  F.  and  continued  for  24  hours,  or  any  other  number  of  degrees 
for  an  inversely  proportional  number  of  hours. 

It  has  been  ascertained  by  calculation  from  a  considerable  series  of 
hourly  observations  at  various  places,  that  the  accumulated  temperature 
may  be  computed,  with  a  very  tolerable  approximation  to  the  troth, 
from  the  observed  daily  maximum  and  minimum  temperatures  alone. 

When  the  temperature  during  any  period  remains  either  wholly  above 
or  below  the  base  temperature,  the  difference  between  the  base  and 
the  mean  temperaturengives  the  correct  accumulated  value.  In  other 
cases  this  difference  gives  an  approximate  value  of  the  accumulated 
temperature  which  does  not  depart  greatly  from  the  truth,  the  deviation 
depending  on  the  greater  or  less  extent  of  the  daily  variations  of  the 
temperature  above  or  below  the  base.  Further,  since  the  mean  between 
the  maximum  and  minimum  of  any  day  is  nearly  equal  to  the  mean 
temperature  of  the  day,  the  difference  of  the  mean  of  the  maximum  and 
minimum  from  the  base  also  will  give  directly  a  fair  approximation 
to  the  accumulated  temperature  for  the  day. 

The  following  rules,  however,  supply  a  still  closer  approximation  to  the 
true  values  sought,  and  they  have  been  adopted  for  the  preparation  of  the 
table  in  the  Weekly  Weather  Report.  They  may  be  applied  to  any 
other  base  temperature  as  well  as  to  42°  F.,  with  the  slight  modification 
of  the  numerical  coefficients. 

Rules  for  computing  for  a  Weekly  Pebiod  the  Accumulated  Tem- 
perature above  or  below  42°  F.  from  the  observed  Maytita  and 
Minima. 

1.  Obtain  the  mean  temperature  from  the  means  of  the  seven  observed 
maxima  and  minima  by  multiplying  the  difference  between  them  by  the 
proper  coefficient  for  the  month,  and  adding  the  result  to  the  mean  of 
the  minima. 
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"2.  In  obtaining  the  accumulated  temperature  four  cases  may  occur,  to 
which  the  following  rules  will  apply  : — 


Conditions  of  Temperature 

To  obtain  the  Accumulated  Temperature. 

Above  42°  F. 

Below  42°  F. 

If    tbe   minimum    is    above 
41*  P.  or  09*0*  to  42°  P. 

Subtract  42°  F.  from  the  mean. 

There  is  none. 

If    the    minimum    is    below 
4S°  P.,  but  the  mean  for  the 
d»y  is  above  42°  P. 

From  the  difference  between 
the  mean  for  the  day  and 
.the  minimum  deduct  the 
accumulated     temperature 
below  42°  P.,  calculated  as 
stated  in  the  next  column. 

The  required  quantity  is  the 
excess  of  42*  F.  over  the 
minimum  multiplied  by  the 
coefficient  0*4. 

* 

If  tin  mean  for  the  day  is 
below  42°  F.,  but  the  maxi- 
mum is  above  48°  F. 

The  required  quantity  is  the 
excess  of  tbe  maximum  over 
42°  F.  multiplied  by  the 
coefficient  0*4. 

From  the  difference  between 
the  mean  for  the  day  and 
the  minimum  deduct  the 
accumulated  temperature 
above  42°  F.,  calculated  as 
stated  in  the  preceding 
column. 

If    the    maximum    is    below 
«°P.,  or  equal  to  4f°  F. 

There  is  none. 

• 

Subtract  the  mean  from  42°  F. 

In  each  case  tbe  result  will  be  the  mean  daily  value  for  the  week, 
and  must  he  multipled  by  7  in  order  to  obtain  the  value  for  the  whole 
week. 

The  coefficient  varies  both  with  the  length  of  the  period  and  the 
value  of  the  base  line.  In  the  above  instance  the  base  is  42° ;  when 
it  is  32°  the  coefficient  is  0*4 ;  when  52°  it  is  0*33 ;  and  when  62°  it 
is  0-25. 

A  full  explanation  of  these  rules  will  be  found  in  Appendix  II.  to  the 
Quarterly  Weather  Report  for  1878. 

The  temperature  means  derived  from  the  daily  maxima  and  minima 
are  corrected  so  as  to  agree  as  closely  as  possible  with  the  time  mean 
daily  value,  and,  the  average  values  for  the  corresponding  period  in 
former  years  having  been  recomputed,  those  now  in  use  are : — 
For  Temperature        -  -    20  years  1861-80 

„    Rainfall  -  -     15  „      1B66-80 

These  statistics  are  given  on  page  1  of  the  publication,  the  tempera- 
ture, accumulated  heat,  rainfall,  and  sunshine  values  for  each  station? 
being  given  on  page  4. 

In  addition  to  the  telegraphic  reports,  and  the  returns  from  the  self- 
recording  observatories,  weekly  returns  from  34  volunteer  observers  are 
used  in  preparing  this  report,  the  names  of  the  observers  at  each  station 
being  as  under— 


Names  of  Stations. 


Karnes  of  Authorities. 


Alnwick  Castle 

Arlington  (N.  Devon) 

Bawtry  (Hesley  Hall) 
Blackpool 


m 


Lieut-Col.  F.  Holland,  for  the  Duke    of 

Northumberland,  K.G. 
J.  Carter,  for  Lady  Chichester. 

B.  I.  Whitaker,  F.R.  Met.  Soc 

C.  T.  Ward,  F.R.  Met  Soc. 


*  The  sunshine  values  are 
selected  stations. 

£     89300. 


furnished  for  only  a  limited  number  of  carefully 
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Xanus  of  Stations. 

Vames  of  Authoritica. 

Brookeborongh 

- 

Mr.  Ferguson,  for  Sir  Victor  Brooke,  Bt, 
P.L.S. 

Cheadle         - 
Charchstoke  - 
Cirencester   - 
Cnllomptoa  - 

Jtt 
» 

J.  C.  Philips. 

P.  Wright,  F.C.S.,  F.R.  Met.  Soc. 
The  Royal  Agricultural  College. 
T.  Turner,  J.P.,  F.R.  Met  Soc. 

Dong let  (Isle  of  Man) 

Dublin 

Durham       ... 

* 

A.  W.  Moore,  M. A.,  J.P.,  Cronkbonrne. 
J.  W.  Moore,  M.D.,  F.R.  Met.  Soc. 
J.  H.  Carpenter. 

Edgeworthstown  (Currygrane) 

- 

J.  M.  Wilson,  J.P. 

Coynes         -           • 

- 

T.  J.  Carey,  for  Lord  Monteagle,  E.P. 

Geldeston      - 

. 

E.  T.  Dowson,  F.R.  Met.  Soc. 

Hastings  (8t.  Leonard's)      - 
Hereford      -           -           • 
Hillington     ... 

H.  Colborne,  M.R.C.8. 

T.  A.  Chapman,  M.D. 

Key.  H.  £.  B.  Ffolkes,  M.  A^  F.R.  Met  Soc 

Ingatestone  - 

- 

L.  Petre. 

Kilkenny      - 

Killarnej     • 

- 

H.  Carlton,  for  the  Marquis  of  Ormonde. 
The  Ven.  Archdeacon  Wynne,  M.A.,  F.B. 
Met.  Soc. 

Landale  (Look  Sanart) 

Leicester      - 

Llandovery  • 

Llandudno    ... 

Londonderry 

id. 

A.  Fletcher,  for  T.  H.  0.   Newton,  F.R. 

Met.  Soc. 
J.  C.  Smith,  the  Museum. 
J.  Watkins. 

J.  Nicol,  M.D.,  F.R.  Met.  Soc 
J.  Conroy,  F.R.  Met.  Soc. 

Manchester  (Prestwich) 
Markree  Castle  (Sllgo) 

- 

T.  R.  H.  Clunn,  M.D.,  F.R.  Met.  Soc. 
A.  Martb,  F.R.A.S.,  for  Colonel  Cooper, 
F.R.A.S. 

Newton  Reigny  (Penrith)     - 

■B 

T.  G.  Benn,  F.R.  Met.  Soc. 

Plymouth     ... 

- 

J.  Merrifield,  LL.D.,  F.RJLS. 

Bothamsted 

m 

Rainfall  by  Sir  J.  B.  Lawes,  Bart,  LL.D., 
F.R.S.,  and  J.  H.  Gilbert,  Ph.D.,  F.R&, 
temperature  by  T.  Wilson,  F.R.  Met.  Sec 

Scarborough*           •           • 
Southampton 
Stowell         - 
Strathfield  Tnrglss  - 

» 

A.  Rowntree,  F.R.  Met  Soc. 
J.  T.  Cook,  R.E.,  Oranauce  Surrey  Office 
Rev.  H.  J.  Poole,  F.R.  Met.  Soc 
Rev.  C.  H.  Griffith,  F.R.  Met  Soc 

Waterford  (Brook  Lodge)    - 

« 

C.  Percival  Bolton. 

the  returns  marked  m§tL  °  arc 

ISUppli 

ed  through  the  Boyal  Meteorological  Society. 

Owing  to  the  removal  to  another  part  of  the  country  of  the  Eeverend 
T.  A.  Preston,  M. A.,  F.R.Met.Soc,  the  returns  from  Marlborough  have 
ceased,  and  those  from  Stowell  have  been  substituted. 

The  report  is  prepared  on  Wednesday  in  every  week,  and  is  ready 
for  sale  early  on  Saturday  morning,  but  the  summary  on  its  first  page 
is  sent  to  the  "  Times,"  "  Daily  News,"  and  some  other  papers  on 
Wednesday  evening. 

A  Quarterly  Summary  of  the  Weekly  Weather  Report  has  been  also 
issued  as  an  Appendix,  giving  for  each  cf  the  12  districts  before  referred 
to  (I)  the  Mean  Temperature  for  each  Quarter  and  for  the  Whole  Year  in 
each  year  from  1 878  to  1885  inclusive,  and  the  means  for  certain  groups  of 
Tears  ;  (2)  the  Total  Rainfall  for  the  same  periods  ;  and  (3)  the  Accumu- 
lated Temperature;  Rainfall,  and  Bright  Sunshine  for  the  Quarter, 
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Monthly  Weather  Report. 
During  1885  the  issue  of  the  Monthly  Weather  Report  has  been 
continued.  It  contains  (1)  A  General  Summary  for  the  Month  of  the 
weather  experienced  over  the  United  Kingdom  and  its  neighbourhood; 
(2)  Tables  of  the  principal  Cyclonic  and  Anticyclonic  Systems  which 
hove  passed  over  our  area  during  the  month;  and  (3)  Tables  of 
Pressure,  Temperature,  Hygrometric  Deductions,  Rainfall,  Weather, 
Wind,  and  Bright  Sunshine  experienced  at  a  large  number  of  stations 
scattered  over  the  United  Kingdom,  together  with  remarks  thereon,  and 
is  illustrated  by  two  plates.  The  report  is,  therefore,  as  far  as  possible, 
similar  to  tho  Quarterly  Weather  Report,  but  owing  to  its  prompt  issue, 
it  cannot  contain  either  the  Gale  Tables,  or  the  Tables  of  Mean  Values 
for  the  Observatories,  which  are  found  in  its  predecessor.  The  volume 
for  1885  has  two  appendices. 

ISSUB  Of  FORICASTB. 

Descriptions  of  the  actual  state  of  the  weather,  and  forecasts  for  not 
more  than  one  day  in  advance,  are  prepared  at  the  Meteorological  Office 
as  under : — 

On  Week  Days. 

(1.)  At  11  a.m.  (from  the  morning  reports),  for  the  24  hours  ending 
at  Noon  on  the  day  following  the  date  of  issue.  This  issue  is 
intended  especially  for  the  early  editions  of  the  evening 
papers,  for  tho  clubs,  end  for  exhibition  at  certain  selected 
stations.     See  note,  p.  10. 

(2.)  At  3.30  p.m.  (from  the  morning  and  afternoon  reports),  for  the 
day  following  that  of  issue.  This  set  of  Forecasts  is  not 
intended  for  general  publication,  but  a  copy  is  exhibited 
regularly  at  the  door  of  the  Meteorological  Office. 

(3.)  At  8.30  p'.m.  (from  the  6  p.m.  reports),  for  the  day  following 
that  of  issue.  These  are  now  supplied  gratis  to  any  news- 
paper or  news  agency  which  may  apply  for  them,  and  send  for 
them  regularly.  A  very  large  number  of  the  most  important 
papers  avail  themselves  of  this  advantage. 

The  forecasts  are  made  for  the  following  districte  :— 

0.  scotland,  north. 

1.  Scotland,  East. 

2.  England,  N.E. 

3.  England,  East. 

4.  Midland  Counties. 

5.  England,  South. 

6.  Scotland,  West  (with  Isle  of  Man  J. 

7.  England,  N.W.  (with  North  Wales). 

8.  England,  S.W.  (with  South  Wales). 

9.  Ireland,  North. 
10.  Ireland,  South. 


The  descriptions  and  forecasts  are  posted  nt  tho  doors  of  the  Meteoro- 
logical Office,  1 16,  Victoria  Street,  S.  W,  on  week  days,  for  the  inspection 
of  the  public.  Copies,  or  extracts  from  them,  are  communicated  under 
the  conditions  stated  on  next  page,  but  no  information  which  is  not  sub- 
stantially hicluded  in  them  can  be  supplied. 

H  1 
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Forecasts  for  Private  Subscribers. — Any  person  can  be  supplied 
with  a  copy  of  the  1 1  a.m.  Forecasts,  once  on  each  week  day,*  on  payment 
of  a  subscription  of  ten  shillings  per  annum,  or  2s.  6d.  per  official 
quarter  or  any  part  thereof,  in  addition  to  the  cost  of  transmission  ;  the 
charges  will  therefore  be,  by  letter  post,  9*.,  by  book  post,  5s.  9a\  per 
quarter. 

Forecasts  for  Clubs. — Forecasts,  drawn  up  at  11  a.m.,  for  all  the 
districts,  are  supplied  to  Clubs,  for  a  subscription  of  ten  shillings  per 
annum.  These  are  delivered  free,  by  hand,  to  Clubs  situated  in  or 
near  Pall  Mall.  Special  arrangements  can  be  made  for  delivery  at  a 
greater  distance  by  hand  or  by  post. 

Subscribers  for  the  Lithographed  Copy  of  the  Daily 
Report  have  the  1 1  a.m.  Forecast  incorporated  with  their  Report  on 
each  week  day.    The  subscription  for  the  Report  is — 

For  delivery  by  hand,  where  feasible,  £2  per  annum  ; 
Do.        by  book  post  £1  „ 

N.B. — Subscriptions  must  be  paid  in  advance,  and  end  at  the  usual 
-official  quarter  day.  The  subscription  for  any  part  of  an  official  quarter 
is  charged  as  a  complete  quarter. 

Unless  otherwise  arranged,  all  forecasts  transmitted  by  post  ore  sent 

by  book  post,  not  as  letters. 

Inquiries  as  to  the  Weather. 

Inquiries  Personally  or  by  Messenger. — Any  person  applying  at 
the  Meteorological  Office  between  11  a.m.  and  8  p.m.  on  week  days, 
and  between  7  p.m.  and  8  p.m»  on  Sundays,  can  be  supplied  in 
writing  with  the  latest  information  in  the  possession  of  the  Office  and 
with  the  latest  forecast  issued  for  any  specified  district,  on  payment  of 
one  shilling  for  each  inquiry. 

Inquiries  by  Letter. — Application  may  be  made  by  letter,  enclosing 
thirteen  pence  in  stamps  if  the  reply  is  to  be  by  post,  and  one  shilling 
in  stamps  in  addition  to  the  cost  of  the  reply,  consisting  of  ten  words, 
exclusive  of  the  address,  if  the  reply  is  to  be  by  telegraph. 

Inquiries  by  Telegraph. — Any  person  may  obtain  by  telegraph 
from  the  Meteorological  Office  the  latest  information  as  to  the  weather 
in  any  district  of  the  United  Kingdom  by  payment  of  a  fee  of  Is. 
In  addition  to  the  cost  of  a  telegram  and  reply  to  any  post  office,  the 
telegram  containing  the  inquiry  must  be  addressed  as  follows : 

Weather, 

London. 

The  payment  for  the  reply  should  be  for  ten  words  in  addition  to  the 
address. 

Application  may  also  be  made  for  similar  information  to  be  sent 
either  by  telegraph  or  post  on  some  future  specified  day. 

Checking  of  Forecasts. 

In  order  to  test  the  accuracy  of  the  forecasts  they  have  been  compared 
carefully  with  the  weather  reported  in  the  various  districts  on  the  days 
to  which  they  referred,  and  the  results  of  this  checking  for  8.30  p.m. 
have  been  already  given  in  the  Report  (p.  10).  The  details  will  be  found 
in  Appendix  XI. 

In  carrying  out  this  comparison  the  portions  of  the  forecasts  which 
referred  to  wind  have  been  carefully  separated  from  those  relating  to 
weather.  The  detailed  results  of  the  comparison  will  be  found  in 
Appendix  XI.,  p.  75. 

*  Good  Friday  and  Christinas  Day  are  reckoned  at  Sundays* 
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Checking  of  Storm  Warnings. 

The  testing  of  the  warnings  is  conducted  in  the  following  manner. 
The  intelligence  issued  is  compared  with  the  weather  experienced  on 
the  coasts,  as  indicated  by  the  various  self-recording  anemometers, 
by  the  telegraphic  reporters,  and  by  several  gentlemen  who  have 
volunteered  to  observe  for  the  Office,  and  whose  names  will  be  found 
in  Appendix  XIV. 

In  order  to  render  the  information  in  the  possession  of  the  Office  as  to 
the  weather  experienced  on  our  coasts  still  more  complete,  the  Council 
have,  as  in  preceding  years,  made  application  to  the  various  Light- 
house Boards,  and  have  obtained  from  them  the  original  log-books 
from  some  of  the  most  exposed  lightships  and  lighthouses.  They  would 
here  express  their  cordial  thanks  for  the  co-operation  so  readily  granted 
to  them  bv  these  Boards. 

The  result  of  the  checking  for  1885  will  be  found  on  p.  14. 

The  coasts  are  subdivided  into  nine  districts,  as  will  be  seen  in 
the  table.  Two  large  tracts  of  coast  are  entirely  omitted :  viz.,  the 
west  of  Ireland  from  the  Shannon  to  Malin  Head,  and  the  West  of 
Scotland  from  the  Mull  of  Cantyre  to  Cape  Wrath.  No  warnings  are 
issued  to  any  place  within  the  limits  indicated,  except  to  Galway,  and 
the  amount  of  information  as  to  the  weather  received  from  the  omitted 
tracts  of  coast  is,  as  yet,  very  scanty. 

It  should  be  remembered  that  in  analysing  the  reports,  all  observa- 
tions of  the  wind  in  which  the  force  exceeded  7  (a  "  moderate  gale")  or 
the  velocity  exceeded  40  miles  an  hour,  have  been  quoted  as  instances 
of  the  occurrence  of  a  gale;  but  it  has  not  been  considered  that  the 
signal  was  hoisted  late  or  was  hauled  down  too  soon,  unless  the  force  of 
9  (a  "  strong  gale  "^  or  the  velocity  of  50  miles  an  hour,  was  reached 
prior  to  the  issue  of  the  order  to  hoist,  or  subsequent  to  the  issue  of  the 
order  to  lower. 

In  the  Summaries  all  cases  in  which  the  signal  has  been  shown  to  be 
late  by  a  single  report  either  of  force  9,  or  of  a  velocity  of  50  miles  an 
hour,  have  been  specially  noted. 
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List  of  Persons,  Places,  &c.  to  which  the  Lithographed  Daily 
Weather  Report  is  supplied,  free  of  cost. 
Newspapers: 

Lloyd's  Shipping  List. 

New  York  Herald. 

Times  (1st  and  2nd  editions). 

Far  Exhibition  at  Seaports : 


Banff. 

Belfast. 

Blackpool. 

Bo'ness. 

Boscostle. 

Brighton. 

Briton  Ferry. 

Broughty  Ferry. 

Buckie. 

Budehaven. 

Caernarvon  (2). 


Cork. 

Cowes. 

Cromer* 

Cullercoats. 

Dover. 

Dundee. 

Exeter  (2  copies). 

Falmouth. 

Glasson  Dock,  Lancaster. 

Great  Grimsby  (2  copies). 

Groomsport. 


70  Report  of  the  Meteorological  Council 


For  Exhibition  at  Seaports— cote. 

Hastings, 

Hayle. 

Holyhead* 

Kingstown. 

Leith. 

Lowestoft. 

Margate. 

Morecambe  (2). 

Nairn. 

Newquay, 

Penartli, 

Plymouth, 

Plymouth  G.  W.  Docks. 


Port  Dinorwic, 

Porthcawl. 

Queenstown. 

St.  Leonard's. 

St.  Sennen  Cove. 

Scarboro'. 

Silloth. 

Southport. 

Teign  mouth. 

Ventnor  (2  copies). 

Weston-super-Mare. 

Wisbech. 

Yarmouth, 


Offices,  Societies,  $e. : 

Admiralty :  12  copies. 
Aldershot,  Garrison  Library. 
Army  Medical  Department. 

„  „  Woolwich. 

Ben  Nevis  Observatory. 
Board  of  Trade :  3  copies. 
"  Britannia,"  H.M.S.,  Dartmouth. 
British  Museum. 
Commons,  House  of. 
Deptford,  Naval  Storekeeper. 
Devonport  Dockyard :  2  copies. 

„         Commander-in-Chief. 

„         Captain  of  Steam  Reserve. 

„         Master  Attendant. 
Durham,  University  Observatory. 
Dublin,  General  Register  Office. 
Farnborough  Station,  Staff  Commandant's  Clerk. 
General  Register  Office. 

»        „  „        for  Seamen, 

Greenwich  Observatory. 

„        R.N.  College, 
"Indus,"  H.M.S.,  Devonport 
Ireland,  Royal  College  of  Science. 
Leicester  Museum. 
Lords,  House  of. 

Meteorological  Council :  2  copies. 
"Nankin,"  H.M.S.,  Milford  Haven, 
Navy  Medical  Department. 
Observatories :  7  copies. 
Ordnance  Survey  Office  (Southampton). 
Portland,  Senior  Naval  Officer. 
Portsmouth,  Commander-in-Chief, 
„  Dockyard. 

„  R.  N.  College  Observatory. 

Prestwich  Asylum,  near  Manchester, 
Queenstown,  Rear- Admiral. 
Radcliffe  Observatory,  Oxford. 
"Resistance,"  H.M.S.,  Rock  Ferry. 
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Offices,  Societies,  £c— cont. 

Royal  Indian  C.E.  College,  Cooper's  Hill* 

„    Meteorological  Society. 

„    Military  Academy. 

„    Society  (2). 
Rugby  Natural  History  Society. 
Science  and  Art  Department :  2  copies. 
Scottish  Meteorological  Society. 
Sheerness,  Commander-in-Chief. 

„         Dockyard. 
Sheffield,  Public  Museum. 
Southport,  Fernley  Observatory. 
War  Office,  Adjutant  General,  Horse  Guards. 

„  Commander-in-Chief. 

Yorkshire  Philosophical  Society. 

Miscellaneous : 

Agents :  2  copies. 

Aird,  6.  H.,  Seaham. 

Bellingbam,  J.  G.,  Safiron  Walden. 

Benn,  T.  G.,  F.R.  Met.  Soc.,  Newton  Reigny. 

Buchan,  A.,  F.R.S.E.,  Edinburgh. 

Chatham,  The  Instructor  in  Surveying.    (2  copies.) 

Clark,  J.  E.,  York. 

Colborne,  H.,  St.  Leonard's. 

Conroy,  J.,  F.R.  Met.  Soc.,  Londonderry.. 

Cooper,  CoL,  F.R.A.S.,  Markree,  near  Sligo. 

Crossley,  Mrs.,  Halifax. 

De  La  Rue  and  Co. 

Dowson,  E.  T.,  F.R.  Met.  Soc,  Geldeston,  Beccles. 

Eastern  Telegraph  Co. 

Farrer,  Sir  T.  H.,  Bart. 

Freeden,  W.  H.  von,  Bonn. 

Griffith,  Rev.  C.  H.,  F.R.  Met.  Soc,  Strathfield  Turgiss. 

Jackson,  H.  Kains,  London. 

Ley,  Rev.  W.  C,  M.A.,  Lutterworth. 

Manfa,  T.  R.,  Osborne. 

Mellish,  H.,  F.R.  Met.  Soc,  Worksop. 

Miller,  S.  H.,  F.R.A.S.,  Lowestoft. 

Moore,  A.  W.,  Isle  of  Man. 

Moore,  F.  W.,  Glasnevin,  Botanic  Gardens,  Dublin. 

Moore,  J.  W.,  M.D.,  F.R.  Met.  Soc,  Dublin. 

Mullins,  Rev.  G.  H.,  F.R.  Met.  Soc,  Uppingham. 

Northumberland,  Duke  of,  Alnwick. 

Propert,  W.  P.,  LL.D.,  F.R.  Met.  Soc,  St.  David's. 

Richards,  Adm.  Sir  G.  H.,  K.C.B.,  F.R.S.,  London. 

Richards,  W.  H.f  Penzance. 

Rosse,  Earl  of,  F.R.S.,  Parsonstown. 

Stow,  Rev.  F.  W.,  M.A.,  F.R.  Met   Soc,  Aysgarth, 

Bedale. 
Telegraphic  Reporters  (25). 

Foreign  Places: 

Algiers,  Meteorological  Service. 
Amsterdam  Meteorological  Institute. 
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Foreign  Places— cont 

Bombay,  Observatory. 

Brussels,  Royal  Observatory. 

Cairo,  Laboratoire  KhexliviaL 

Calcutta,  Meteorological  Department. 

Chemnitz,  Meteorological  Service  of  Saxony. 

Christiania,  Meteorological  Institute. 

Constantinople,  Imperial  Meteorological  Observatory. 

Copenhagen,  Meteorological  Institute. 

Cracow,  Observatory. 

Florence,  Museum. 

Hamburg,  Deutsche  Seewarte. 

Lisbon,  Observatory. 

Madrid,  Royal  Observatory. 

Melbourne,  Observatory. 

Paris,  Central  Meteorological  Bureau. 

„      Meteorological  Society. 

„      Ministry  of  Marine. 
Rome,  Meteorological  Institute. 
San  Fernando,  Observatory. 
St.  Petersburg,  Central  Physical  Observatory. 
Stockholm,  Meteorological  Institute. 
Toronto,  Meteorological  Office. 
Upsala,  University  Observatory. 
Utrecht,  Royal  Meteorological  Institute. 
Vienna,  Imperial  Meteorological  Institute. 
Washington,  Smithsonian  Institution. 

„  United  States  Naval  Observatory. 

„  Chief  Signal  Officer,  War  Office, 

Zurich,  Central  Meteorological  Institute. 


APPENDIX  IX. 

Fishery  Barometers. 

.   List  of  Places  supplied  with  Fishery  Barometers. 

Shetland  Isles. — Balta  Sound,  Uya  Sound,  Lerwick,  Sandaair, 
Symbister,  Scalloway. 

Orkney  Isles* — Burray.    Kirkwall. 

Scotland,  east  coast. —  Stroma,  Keiss,  Stazigoe,  Wick,  Ssrclet, 
Lybster,  Dunbeath,  Portmahomack,  Cromarty,  Avoch,  Nairn,  Burg- 
head,  Portessie,  Port  Knockie,  Portsoy,  Whitehills,  Gsrdenstows, 
Bosehearty,  Pitullie,  Inverallochy,  Pointlaw,  Port  Erroll,  Findon, 
Portlethen,  Muchals,  Stonehaven,  Arbroath,  Broughty  Ferry,  SL 
Andrews,  Crail,  Cellardyke,  St.  Mouance,  Burntisland,  Newhaven. 
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England,  east  coast — Berwick,  Beadnell,  North  Shields,  South 
Shields,  West  Sunderland,  Hartlepool,  Staithes,  Scarborough,  Filey, 
Flamborough,  Bridlington  Quay,  Withernsea,  Hull,  Lynn  (2),  Wells, 
Gorleslon,  Harwich,  Brightlingsea,  Wivenhoe,  Margate,  Deal  (2), 
Kingsdown,  Dover. 

England,  south  coast — Bognor,  Portsea,  Ryde  and  Ventnor  (2) 
(Isle  of  Wight),  Gorey  (Jersey),  Haslar  Hospital,  Poole,  Weymouth, 
Portland,  Budleigh-Salterton,  Cawsand,  Charlestown,  Mevagissey, 
Gorranhaven,  Devoran,  Portscath,  Penryn,  Durgan,  Porthallow, 
Falmouth,  Coverack,  Newlyn,  MouseLole. 

England,  south-west  coast— &L  Ives,  Hayle,  Padstow,  Port  Isaac, 
Boscastle,  Fremington,  Burnham,  Highbridge,  Weston-super-Mare. 

Wales. — Briton  Ferry,  Swansea,  Angle,  Milford,  Abersoch. 

England,  north-west  coast — Fleetwood,  Morecambe,  Maryport. 

Isle  of  Man. — Douglas,  Port  St.  Mary,  Peel. 

Scotland,  south-west  coast — Port  Patrick,  Stranraer* 

Ireland,  east  coast  —  Cushendall,  Belfast,  Baugor,  Groomsport, 
Donaghadee,  Strangford,  Ardglass,  Carlingford,  Greenore,  Dundalk, 
Malahide,  Howtb,  Kingstown  (2),  Bray. 

Ireland,  south  coast — Dunmore,  Dungarvan,  Crosshaven,  Kinsale, 
Union  Hall,  Castletownsend,  Baltimore,  Schull,  Crookhaven. 

Ireland,  west  coast — Valencia,  Dingle,  Tralee,  Tarbert,  Kilcredane, 
Barna,  Elly  Bay,  Ballyglass,  Ballycastle  (Co.  Mayo),  Donegal,  Tribane, 
Killybegs,  TeeHn,  Portnoo,  Burton  Port,  Bunbeg. 

Ireland,  north  coast — Dunfanaghy,  Rathmullen,  Buncrana,  Green- 
castle,  Portrush,  Portstewart. 

Scotland,  west  coast — Tarbert,  Campbeltown,  Carradale,  Portree 
(Isle  of  Skye),  Plockton. 

Hebrides. — Stornoway,  Cromore,  Babyle,  Obb,  Ness. 

Summary  of  Stations  supplied  with  Instruments. 

England  and  Wales  -  -  -  -  -    69 

Scotland      *  -  -  -  -  -54 

Ireland         -  -  -  -  •  -    46 

169 


APPENDIX  X. 

Telegraphic  Weather  Intelligence. 

The  following  stations  are  supplied  with  telegraphic  information  of 
storms,  free  of  expense,  and  signal  "  cones  *'  have  been  furnished  to 
most  of  them,  all  further  expenses  attendant  on  the  maintenance  and 
repair  of  the  apparatus  being  borne  locally.    The  stations  are  situated. 
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82  in  England  and  Wales,  88  in  Scotland,  16  in  Ireland,  3  in  tbelile 
of  Man,  and  3  in  the  Channel  Islands. 


NORTH. 


Scotland. 
East  Co.vst. 

Dunrossness. 

Lerwick. 

Scalloway. 

Kirkwall. 

Holbora  Head. 

Wick. 

Inverness. 

Nairn. 

Burghead. 

Lossiemouth. 

Buckie. 

Portsoy. 

Band 

Fraserburgh. 

Peterhead. 

Aberdeen. 

Stonehaven. 

Montrose. 

Broughty  Ferry. 

St.  Andrews. 

Dundee. 

Bo'ness. 

Grangemouth. 

Anstruther. 

Fittenweem. 

Burntisland. 

Granton. 

Newhaven. 

Leith. 

Fuherrow. 

Dunbar. 

Cockburnspath. 


Firth  or  Clyde. 

Glasgow. 

Greenock. 

Rothesay. 

Campbelton. 

Girvan. 

Ballantrae. 


WEST. 


England,  N.W. 

Ramsey. 

Douglas. 

Castletown. 

Silloth. 

Maryport 

Workington. 

Whitehaven. 

Barrow. 

Morecambe. 

Fleetwood. 

Blackpool 

Lytham. 

Southport 

Runcorn. 

Liverpool. 

ENGLAND,  W. 

Connah's  Quay. 
Fort  Penrhyn. 
Holyhead. 
Port  Dinorwic 
Carnarvon. 
Aberystwith. 
Milford. 
Fembrey. 
Swansea. 
Llanelly. 
Briton  Ferry. 
PorthcawL 
Penarth. 
Cardiff. 
Newport 
Weston-super- 
Mare.  - 
Burnham. 
Bridgwater. 

Ireland,  E. 

Belftst. 
Donaghadee. 
Howth. 
Kingstown. 

Ireland,  S.  and  W. 

New  Ross. 

Dunmore  East. 

Dungarvan. 

Youghal. 

Queenstown. 

Passage. 

Kinsale. 

Cork. 

Tralee. 

limerick. 

Galway. 


SOUTH. 


England,  S.W. 

Dfracombe. 

Barnstaple. 

Appledore. 

Boscattle. 

Port  Isaac. 

Newquay. 

Hayle. 

Scilly. 

St.  Sennen. 

St.  Just. 

Penssnce. 

Falmouth. 

Pendennis. 

Mevagissey. 

Plymouth. 

Teignmouth. 

Exmouth. 


England,  S. 

Guernsey. 
St.  Heller's 
(Jersey). 
Gorey  (Jersey). 
Weymouth. 
Poole. 
Cowes. 
Ryde. 

Portsmouth. 
Littlehampton. 
Brighton. 
Newhaven. 
Hastings. 
Rye. 
Dover. 
Margate. 


EAST. 


England,  E. 
Eyemouth. 


Tweed. 

Tynemouth. 

S.  Shields. 

Sunderland. 

Midfflesborong)). 

Redcar. 

Whitby. 

Filey. 

BridfingtoaQssy* 

HulL 

Goole. 

Grimsby. 

Boston. 

Sutton  Bridge, 

Lynn. 

Sheringham. 

Cromer. 


England,  83. 

Yarmouth. 

Southwell 

Ipswich. 

Harwich. 

Chatham. 

Sheerness. 

Faversham. 
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The  signals  used  consist  of: — 

1.  Cone,  point  downwards  for  Southerly  gales ;  S.E.  round  by 

S.  to  N.W. 

2.  Cone,  point  upwards  for  Northerly  gales  ;    N.W.  round  by  N. 

to  S.E. 

The  signals  are  to  be  kept  hoisted  during  the  daylight  only,  .until 
48  hours  have  elapsed  from  the  time  the  telegram  was  despatched,  unless 
countermanded.  At  night,  lanterns  may  be  used  wherever  the  local 
authorities  deem  it  desirable  to  do  so. 

The  meaning  of  the  signals  is  that  an  atmospherical  disturbance 
exists  (which  will  be  explained  in  the  telegram),  and  will  probably, 
but  not  necessarily,  cause  a  gale  at  the  place  warned,  from  the  direction 
indicated  by  the  signal. 

The  Meteorological  Office  supplies  the  canvas  shapes  and  lanterns  to 
such  places  as  require  them,  on  loan,  but  in  all  cases  the  local  autho- 
rities must  undertake  the  charges  incidental  to  the  hoisting  of  the 
signal,  Buch  as  flagstaff  and  gear,  oil,  Ac,  and  also  to  the  keeping  of  the 
apparatus  in  repair,  painting,  Ac, 


APPENDIX  XI. 

BlPOBT  ON  THE  COMPARISON  OF  THE  FORECASTS  ISSUED  A.T  8.30  p.m. 

with  the  Weather   subsequently  experienced,  for  the  12 
Months,  April  1885  to  March  1886. 

The  letters  used  have  the  following  signification  I'- 
ll =  complete  success.  I      c  =  partial  failure* 
b  =  partial  (more  than  half)  success.     |      d  =  total  failure. 

The  checking  has  been  condncted  on  the  same  system  as  that  em- 
ployed in  previous  yearp,  t.  e.,  each  forecast  has  been  considered' 
under  the  separate  headings  of  "  Wind  "  and  "  Weather,"  but  the 
results  of  the  8  p.m.  Forecasts  only  are  here  published. 

The  first  column  gives  the  percentage  of  success  in  "  Wind/"  the. 
second  in  "  Weather,"  and  the  third  the  average  of  the  two. 

The  Summary  for  the  whole  year  is  given  at  page  10, 
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AVUX1885. 

Mat  1885. 

JUCT188S. 

Percentages. 

Percentage* 

Percentages. 

Dimiort, 

| 

1 

I 

< 

a+  b.j 

1 

t 

| 

a+b. 

i 

• 

I 

t 

f 

a+b. 

F 

I* 

11    * 

► 

< 

1 

* 

* 

> 
< 

Scotland,  N. 

• 

64 

63 

64 

i 

60 

68 

69 

• 

48 

64 

64 

H 

b 

S3 

90 

26 

90    ! 

80 

29 

SO 

89 

80 

88 

91 

81 

•i 

© 

3 

10 

7 

17 

0 

8 

20 

8 

12 

w 

d 

0 

7 

3 

8 

3 

8 

7 

0 

3 

Sootlavd.B. 

a 

87 

60 

40 

42 

68 

66 

30 

64 

47 

M 

b 

07 

37 

47 

96 

45 

23 

34 

89 

47 

88 

40 

87 

H 

e 

6 

0 

3 

10 

0 

5 

17 

0 

9 

m 

d 

0 

3 

1 

3 

9 

6 

6 

9 

4 

Evolavd,  N.E. 

a 

60 

63 

57 

45 

68 

67 

87 

70 

64 

m 

b 

90 

37 

88 

90 

86 

26 

31 

88 

87 

24 

80 

H 

n 

o 

10 

10 

10 

16 

6 

11 

23 

3 

13 

M 

d 

0 

0 

0 

3 

0 

1 

8 

3 

8 

EirouLip,  E. 

a 

64 

23 

30 

61 

65 

63 

43 

70 

57 

>• 

b 

83 

60 

41 

80 

29 

28 

26 

89 

27 

20 

28 

80 

M 

e 

7 

17 

14 

10 

6 

8 

23 

7 

15 

M 

d 

6 

10 

8 

• 

0 

6 

8 

7 

3 

5 

Midland  Cos. 

a 

37 

43 

40 

62 

68 

60 

48 

67 

80 

•» 

b 

87 

40 

89 

79 

82 

23 

28 

88 

37 

37 

97 

87 

M 

© 

16 

10 

13 

3 

16 

9 

13 

6 

10 

M 

d 

10 

7. 

8 

3 

3 

-3 

7 

0 

9 

BWGLAKD,  8. 

a 

63 

43 

48 

78 

65 

72 

44 

78 

69 

m 

b 

90 

60 

40 

88 

16 

29 

22 

94 

48 

27 

95 

M 

i» 

e 

10 

0 

5 

6 

3 

5 

10 

0 

6 

«* 

d 

7 

7 

7 

0 

3 

1 

8 

0 

1 

800XLAKD,W. 

a 

44 

60 

62 

49 

68 

64 

80 

60 

46 

M 

n 

b 

33 

10 

87 
8 

80 

7 

82 

89 
6 

23 
3 

31 

4 

85 

27 
0 

23 
10 

26 
20 

78 

•» 

d 

13 

10 

11 

6 

16 

11 

18 

7 

10 

Bvolayd,  N.W. 

a 

44 

60 

62 

42 

65 

49 

38 

60 

47 

w 

b 

43 

27 

86 

87 

42 

82 

87 

86 

47 

28 

SS 

81 

M 

e 

7 

10 

9 

18 

7 

10 

13 

10 

11 

•» 

d 

6 

3 

4 

3 

6 

4 

7 

7 

7 

BffCILAVD,  S.W. 

a 

64 

37 

46 

68 

65 

57 

50 

60 

55 

n 

b 

40 

87 

88 

84 

29 

89 

84 

91 

80 

28 

27 

81 

w 

© 

3 

20 

12 

10 

3 

6 

10 

10 

10 

» 

d 

3 

6 

4 

8 

8 

3 

10 

7 

8 

IKBLUTD.N. 

a 

44 

60 

62 

86 

71 

64 

45 

60 

58 

a* 

b 

43 

27 

86 

87 

86 

20 

27 

81 

31 

28 

27 

89 

!■ 

© 

7 

7 

7 

28 

8 

13 

21 

10 

16 

W 

d 

6 

6 

0 

6 

6 

6 

8 

7 

6 

IttLAVD,&    ■ 

a 

80 

60 

40 

62 

68 

60 

88 

68 

51 

a* 

b 

48 

87 

40 

80 

32 

23 

28 

88 

88 

17 

27 

78 

if 

© 

10 

10 

10 

16 

9 

12 

17 

10 

14 

M 

d 

17 

8 

10 

0 

0 

0 

7 

10 

8 

Summary. 


British  Ioubs    a 

b 
© 
d 


48 

88 

8 

6 


50 

85 

9 

6 


49 

37 

8 

6 


86 


52 

88 

12 

3 


6A 

26 

6 

5 


68 
30 

8 

4 


88 


40 

36 

18 

6 


64 

96 
6 

4 


62 

81 

12 
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July  1886. 

AUOV8T1888. 

BXPTSICB&B  1886. 

DnxBion. 

Percentages. 

Percentages. 

Percentages. 

• 

1 

1 

• 

5 

a+b. 

• 

a 

u 
Jl 

I 

g      a+b. 

*  i 

• 

i 

i 

• 

< 

a+b. 

Sootlajtd,  N.       a 

m                     b 

m                          0 

d 

66 

26 

16 

8 

46 

48 

3 

10 

60 

31 

10 

6 

84 

42 

80 

13 

6 

61 

20 

3 

7 

62 
34 

8 
6 

86 

80 

64 

13 

8 

44 

40 

13 

8 

87 

47 

13 

3 

84 

Scotland,  B.        a 

n                       b 

I 

• 

48 

80 

18 

0 

68 

20 

6 

6 

68 

80 

0 

8 

88 

30 
46 

13 
8 

66 

26 

13 

6 

47 
86 
IS 

4 

88 

43 

37 

13 

7 

87 
87 
16 
10 

40 

37 

15 

8 

77 

Bhoulsd,  N  JB.     a 

m                         b 

d 

46 
66 

0 
0 

68 

28 

10 

8 

62 

48 

6 

1 

04 

40 

82 

13 

6 

61 

26 

10 

3 

66 

28 
12 

4 

84 

47 

48 

8 

7 

40 

47 

10 

3 

44 

46 
6 
5 

80 

SveLin^B.        a 

»               b 

:        s 

68 

81 

16 

0 

77 

28 

0 

0 

66 

27 

8 

0 

OS 

66 

18 

10 

6 

68 

26 

10 

6 

62 

22 

10 

6 

84 

60 

47 

8 

0 

57 

27 

16 

0 

64 

87 
0 
0 

01 

lEiDXAVsCoa      a 

b 

« 

61 

86 

8 

0 

71 

20 

0 

0 

66 

88 

1 

0 

00 

71 

10 

10 

0 

65 
88 

18 
0 

68 

26 

11 

0 

80 

48 

46 

7 

0 

47 

88 

17 

3 

48 

80 

12 

1 

87 

B*euun>,6.         a 

b 

s 

■a                          *■ 

68 

20 

8 

0 

71 

26 

3 

0 

70 

27 

3 

0 

07 

68 

26 

6 

10 

66 

20 

6 

0 

62 

27 
6 
5 

80 

57 

27 

16 

0 

40 

87 

28 

0 

40 
82 

10 
0 

81 

Bcotlavd,  W.       a 

b 

:        3 

40 

88 

18 

6 

68 

23 
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13 

64 

27 

10 

0 

81 

42 
20 
10 
10 

40 
86 

6 
10 

46 

88 
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14 

78 

20 
60 
17 
13 

43 

87 

7 

13 
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43 
12 
13 

75 

Bsolaxd,  N.W.    a 

b 

:        « 
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86 
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16 

■ 
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*    '    80 
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10 
16 
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20 
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10 

62 

27 
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13 

70 

87 
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10 
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17 
10 

46 

82 
18 
10 

77 

Bvolajtd,  8.W.    a 

b 

:        . 

68 

28 

0 

0 

66 

6 

13 

16 

67 

14 

11 

8 

81 

28 

45 

26 

6 

61 

26 

10 

3 

48 
86 

18 

4 

78 

37 
48 

10 
10 

44 

43 

10 

8 

41 

43 

10 

6 

84 

Iwjjn>,N.        a 

b 

« 

88 

46 

20 

8 

66 
26 

0 

0 

40 
86 

16 
1 

84 

28 
66 

8 
13 

62 

26 

6 

16 

41 

40 

5 

14 

81 
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63        47 
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84 

60 

11 

6 

84 

iBTTilTffPt  8.             a 

b 

d 

48 

48 

13 

3 

40 

20 

3 

10 

46 

86 

8 

11 

81 

20 
42 
10 
10 

66 

28 

6 

16 

42 
88 
12 
IS 

75 

83 
44 

13 
10 

47 

80 

28 

0 

40 

87 

18 

5 

77 

Summary. 
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OcTon»l889. 

KoTsxan  1886. 

Dbcbhbbb  1835. 

Peroentege*. 

Percentages. 

Percentages. 
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39 

6 

10 

55 

29 

10 
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84 
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3 

44 
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8 

47 

42 
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3 
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10 
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23 
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61 
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89 
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13 

7 

45 
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77 

68 
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67 
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89 
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82 
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26 
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45 
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13 

39 
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14 

8 

78 

87 

60 

10 

3 

47 
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10 

43 
42 

10 
6 

84 

68 

29 

13 

0 

68 

26 

16 

0 

58 

29 

14 

0 

88 

Medlavd  Cos.     a 

to 

d 

35 
39 
16 
10 

61 

26 

10 

3 

48 

Si 

13 

6 

81 

33 

40 

24 

3 

57 

27 

6 

10 

45 
34 

15 
6 

79 

45 

42 

10 

3 

34 

45 

13 

6 

41 
43 

12 

4 

84 

Bvolaitd,  B.        a 

42 

42 

10 

6 

46 
39 

10 
6 

44 

40 

10 

6 

84 

47 

43 

7 

3 

60 

24 

13 

3 

64 

33 

10 

3 

87 

58 

32 

10 

0 

55 

36 

3 

6 

67 

34 

6 

3 

91 

SCOTULKD,  W.        a 

to 

s 

35 
42 
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13 

42 
29 

4 

39 
35 

8 
18 

74 

47 
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17 

6 

50 
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49 

35 

13 

3 

34 

61 

29 

7 

3 

62 

26 

9 

13 

57 

27 

8 

8 

84 

Bhglahd,  N.  W.  a 

to 

d 

35 
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10 
10 

32 

39 

23 

6 

34 

4« 

16 

8 

76 
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37 
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IS 

'  3 
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38 
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8 

82 
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13 

62 

27 

15 

6 
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to 

2 

48 
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3 

66 

32 
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3 

52 

85 
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3 

87 

33 

60 
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10 

47 
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0 

40 

45 

10 

5 

85 

68 
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6 

46 
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6 

67 

28 

9 

6 

86 
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_    »              to 
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82 
45 

10 
13 
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87 
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60 
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7 

62 
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5 

83 

26 
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62 
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6 
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45 
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9 
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64 
25 
10 
11 

79 

23 

68 
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62 

36 

6 

6 

38 
47 

85 
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87 

51 

44 

43 

53 

48 

60 

64 

62 

b 

42 

SL 
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85 

83 

87 

29 

33 
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JACTABT  1886. 

FSB&UAST  1886. 

Mabch  1886. 

BxSTBICIf. 

Percentages. 

Percentages. 

Percentages. 

• 

•a 
c 

i 

t 

6 

a+b. 

a 

f 

< 

a+b. 

• 

a 
••* 

g 

• 

> 
< 

a+b. 

Bootlahd,  N.        a 

b 

d 

88 

89 

23 
13 

77 

28 

0 

0 

66 

26 

12 

6 

82 

54 

29 

14 
8 

57 
32 

7 

4 

56 

30 

11 

8 

86 

58 

86 

6 

0 

68 

20 

3 

8 

68 

31 

5 

1 

94 

Scotland,  E.        a 
»                 b 

d 

48 
26 
19 
13 

46 
46 

7 
3 

44 

35 

13 

8 

79 

54 

21 

25 

0 

46 
39 

4 
11 

60 

80 

15 

5 

80 

42 

42 

13 

3 

66 

23 

6 

6 

55 

26 

13 

6 

54 

82 

10 

4 

86 

Svolavd,  N.B.     a 

b 
»                 o 

d 

65 

32 

7 

6 

61 

29 

7 

3 

53 
31 

7 

4 

89 

72 
14 

14 
0 

46 
43 

7 

4 

59 

29 

10 

2 

88. 

42 
35 

23 

0 

49 

80 

18 

3 

79 

BvoLun>,E.      *  a 

b 

m                            O 
<1 

32 
42 
16 
10 

46 

89 

10 

6 

39 
40 
13 

8 

79 

64 

18 

18 

0 

71 

18 

7 

4 

68 

18 

12 

2 

86 

49 

42 

6 

8 

45 
82 
13 
10 

49 

29 

16 

6 

47 

87 

10 

6 

84 

Midlivd  Cos.      a 

b 

»                 d 

32 
48 

16 
10 

65 

42 
0 
3 

44 
42 

8 
6 

86 

68 

11 

21 

0 

54 
39 

7 
0 

61 

25 

14 

0 

86 

89 

89 

16 

6 

44 

84 

16 

6 

78 

BffOLurD,  8.         a 

»                                         b 

h                 e 
d 

68 

23 

6 

8 

58 

29 

7 

6 

62 

26 
6 
6 

88 

57 

'  22 

21 

0 

57 

36 

7 

0 

57 

29 

14 

0 

86 

61 

2.1 

13 

8 

47 

88 

IS 

7 

54 

28 

13 

5 

89 

SCOTLAJP,  W.         a 

b 

• 

»                 d 

42 

26 

26 

6 

55 

23 

9 

IS 

49 

24 

18 

9 

■ 

73 

50 

25 

18 

7 

47 
25 
14 
14 

49 
25 

16 
10 

74 

46 

36 

19 

0 

43 
26 
IS 
13 

47 

31 

16 

6 

78 

Evolasd,  N.W.    a 

b 

d 

89 

82 

23 

6 

61 

28 

6 

10 

50 
28 
)4 

8 

78 

46 

29 

16 

7 

60 

22 

7 

21 

48 
26 
12 
14 

74 

49 

29 

19 

8 

61 

20 

0 

19 

55 

25 

9 

11 

80 

Eyglavd,  8.W.     a 

b 

d 

40 
83 

20 
7 

65 
22 

13 
0 

58 

27 

17 
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80 

87 
33 
11 
19 

57 

21 

4 

18 

47 

27 

8 

18 

74 

55 

26 

19 

0 

42 
26 
16 
16 

49 
26 
17 

8 

78 
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b 

d 

82 
85 
23 
10 

61 
16 
16 

7 

47 

25 

20 

8 
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36 

4 
21 
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14 

41 

34 
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17 
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55 
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6 

13 
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31 
6 
9 

86 
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6 
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22 
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13 
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9 

75 
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29 
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6 

84 

Summary. 
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APPENDIX  XIL 

List  of  Stations  from  which  Dailt  Simultaneous  Observations 
(at  Oh.  8m.  p.m.  G.  M.  T.)  have  been  received  in  1885. 


Stations.                                 Observers. 

Remarks. 

England  and  Wales 

. 

Bolton    - 

Bev.  T.  Maekereth, 
F.R.A.S. 

— 

Bind  ford            •           • 

J.  McLandsborough, 
F.R.A.S.,  F.R.  Met.  Soc., 

— 

and  A.  E.  Preston. 

Chatham,  School  of  Mili- 

The Instructor  in  Survey- 

— 

tary  Engineering. 

ing,  R.E. 

Falmouth  Observatory    - 

The  Staff. 

— 

Greenwich  Observatory  - 

The  Staff,  for  the  Astrono- 
mer Royal. 

— 

Guernsey            •           r 

A.Collenette,F.B.  Met.  Soc. 

— 

Kew  Observatory 

The  Stafit 

~ 

Leicester  (Museum) 

J.  C.  Smith. 

^w«* 

Liverpool       Observatory 

J.  Hartnup,  F.R.  Met  Soc. 

— 

(Bidston). 

« 

Oxford,  Radcliffe  Obi.    - 

The  Staff. 

— 

Plymouth 

J.      Merrifield,     LL.D., 

— • 

8iUoth    . 

Bev.   F.  Bedford,  M.A, 
F.B.SJB.,  since  deceased. 

Ceased  in  June  1885. 

Stonyhorst  Observatory  -     The  Staff. 

— 

Scotland. 

Aberdeen  Observatory    -  1  The  Staff. 

_«_ 

Orkney,  Sandwich  Manse  1  Bev.  J.  R.  Anderson. 

— 

Ireland. 

Galway,  Queen's  College 

W.  Evan. 
The  Staff. 

— 

Valencia  Observatory     - 

— 

British  Colonies  Possessic 

>ns,  &a 

Adelaide  - 

Clement  L.  Wragge,  F.R. 
Met.  Soc. 

— 

Barbados,  W.  I.  - 

Surgeon-Maj.  in  charge. 

— 

Gibraltar 

Surgeon-Gen.  in  charge. 

— 

Malta      - 

Surgeon-Major  in  charge. 

— 

Nassau  (Bahamas) 

C.  L.  Dunscombe. 

— 

Natal      - 

Surgeon-Maj.  in  charge. 

— 

Scutari,  British  Cemetery 

Serg.  W.  H.  Lyne,  R.E. 

— 

Sierra  Leone 

Surgeon-Maj.  in  charge. 

— 

Suit 

HART. 

England  and  Wales 

1 

L8 

Scotland  - 

2 

Ireland    • 

2 

British  Colonies  and  Pos- 

sessions 

8 

Total 

\ 

16 
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APPENDIX  XIII. 

Methods  followed  in  dealing  with  Meteorological   Returns 

from  Land  Stations  in  the  British  Isles. 

These  stations  are  of  five  classes,  as  stated  on  page  17. 

I. —  Observatories  continuously  observing  all  the  Meteorological  Elements. 

Hourly  measurements  of  the  curves  obtained  from  the  self-recording  Returns  from 
instruments  at  the  observatories  of  the  Office  are  made  by  the  obwrTa*onet' 
observers  at  each  station,  on  printed  forms  supplied  for  the  purpose, 
which,  together  with  the  curves,  are  forwarded  to  the  Office  weekly. 
They  comprise  measurements  of  the  barograms,  of  the  dry -bulb  and  wet- 
bulb  thermograms,  of  the  anemograms,  and  of  Beckley's  rain-gauge 
curves. 

The  measurements  are  subjected  to  a  careful  examination  in  order  to  Examination  of 
ensure  as  far  as  possible  their  accuracy,  and  the  regulations  which  have  TOtunu» 
been  adopted  to  secure  this  end  will  be  found  fully  detailed  iu  the 
Report  of  the  Office  for  1868.    They  comprise  rules  for  the  guidance  of 
observers,  as  well  as  of  the  assistants  charged  with  the  examination  of 
the  work  at  the  Office.    Attention  need  be  called  here  to  only  two  of 
these  rules,  viz. :  {a)  the  use  of  subsidiary  sheets  on  which  are  entered 
the  results  of  a  second  set  of  measurements  of  the  curves,  made  after, 
and  quite  independently  of,  the  first  set  and  with  a  different  scale,  the 
two  sets  of  measurements  being  afterwards  compared  together,  and 
any   differences   found   inquired    into    and    set    right ;    and   (b)   the 
re-measurements  made  by  the  assistants  at  the  Meteorological  Office, 
and  which  always  amount  to  40,  and  in  doubtful  cases  to  many  more,  per 
month,  for  each  element.    The  attention  of  the  observers  is  always  Uesoltaof 
drawn  to  such  errors  as  may  be  detected,  and  to  any  failures  in  the  JJJStto""1 
continuity  of  the  curves  arising  from  failure  of  the  light,  stoppage  of  the  Council. 
clock,  detective  photography,  faulty  action  of  the  wet-bulb  thermometer, 
Ac.;   a  report  containirg  the  results  of   the    examination    of   each 
Observatory   being  also  submitted  to  the  Council   each  month  and 
printed  in  their  Minutes.    The  curves  and  tabulations  are  eventually 
bound  and  stored  in  the  Office. 

la  connexion  with  this  work  should  be  mentioned  the  general  watch  Goner*!  taper- 
which  has  to  be  kept  over  the  working  of  the  observatories  and  of  the  oblatory 
instruments,  not  only  to  secure  uniformity  amongst  them  and  observance  work. 
of  rules,  but  also  to  guard  against  small  changes  which  are  liable  to 
occur  at  certain  times,  especially  with  the  thermographs,  and  which  may 
affect  the  scale-values  of  the  instrument  or  the  datum  lines  used  for  the 
tabulation  of  the  curves*    About  twice  a  year  this  work  calls  for  special 
examination,  entailing   some  considerable  time   and  occasionally  the 
engraving  of  new  scales  for  measuring  the  curves. 

The  photographic  curves  are  also  used  in  the  harmonic  analyser ;  for  Harmonic 
this  purpose  they  require  very  little  preparation.  analyser. 

Method  of  dealing  with  the   Ntoekioai    Results  from  the 

Self-beoobdixo  Observatories. 

In  dealing  with  the  tabulations  the  first  step  is  to  go  over  the  sheets  Interpolation*. 
and  fill  up  by  interpolation,  wherever  possible,  any  gaps  or  breaks  in  the 
continuity  of  the  record. 

The  record  having  been  made  as  complete  as  possible,  the  daily,  five-  Moans, 
daily,  and  monthly  means  of  the  barometer  and  of  the  dry-bulb  and  wet- 
bulb  thermometers  are  deduced. 
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Hourly  Headings. 


Monthly  and 
Annual  Table*. 


Tapour  teuton*       The  hourly  vapour  tension  its  then  computed  by  an  expansion  of 

Glaisher's  Hygrometrical  Tables,  prepared  in  the  Office,  and  the 
work  is  independently  checked. 

A  copy  is  next  prepared  of  the  above-mentioned  nourly  measurements 
of  the  barometer,  dry-bulb  and  wet-bulb  thermometers,  wind  and  rain 
curves,  and  of  the  computed  hourly  values  of  vapour  tension.  To  these 
are  added  the  daily  means  of  the  three  first-mentioned  elements,  the 
extremes  and  daily  range  of  pressure  and  temperature,  and  the  daily 
totals  of  rainfall,  and  the  whole  series  is  printed  and  published  under 
the  title  of  "Hourly  Readings  from  the  Self-recording  Instruments 
41  at  the  Four  Observatories  uudcr  the  Meteorological  Council.'* 

To  ensure  accuracy  the  sheets  are  read  over  in  proof  with  the 
originals.  The  interpolated  readings  are  printed  in  italic  type,  hot 
no  distinguishing  mark  is  affixed  to  means  which  are  partly  based 
on  them.  When  the  gap  in  the  record  is  too  long  to  be  dealt  with  by 
an  interpolation  of  the  missing  hourly  readings,  the  mean  for  the  day 
is  obtained  by  an  *  interpolation  from  the  adjacent  daily  means,  and  the 
result  thus  obtained  is  printed  as  an  approximation. 

The  five-daily,  monthly,  and  annual  means,  together  with  the  absolute 
extremes  of  pressure  and  temperature  for  each  montli,  were  formerly 
published  as  an  appendix  to  the  Quarterly  Weather  Report*  bat, 
beginning  with  the  volume  for  1881,  they  have  been  printed  instead 
at  the  end  of  the  "Hourly  Readings."  As  before  the  tables  are 
repeated  in  French  measures. 

The  gale  tables  printed  in  the  text  of  the  Quarterly  Weather  Report, 
which  show  the  extent,  duration,  and  degree  of  severity  of  all  the 
stronger  gales,  are  prepared  from  the  tabulations  of  the  ancmograms 
received  from  the  self-recording  observatories,  together  with  those 
received  from  the  extra  anemographic  stations. 

II. — Anemographic  Stations  at  which  the  Wind  u  recorded 

continuously. 

The  anemograms  received  from  the  stations  enumerated  on  page  85 
aro  regularly  examined  and  tabulated  in  the  Office,  and  the  sheets  bound 
up  in  volumes.  Besides  special  inquiries  on  legal  and  other  points  that 
from  time  to  time  arise,  and  in  which  these  documents  are  of  the  highest 
importance,  the  tabulations  are  always  employed  in  the  preparation  of 
the  chronicle  and  gale  tables  for  the  Quarterly  Weather  Report.  They 
are  also  regularly  used  in  the  checking  of  the  storm  warnings  issued  by 
the  Office. 


Gala  tablet. 


Origin  and 

PffOgTGMOf 

aysum. 


III. — Method  followed  with  regard  to  the  Returns  from  Land 

Stations  of  the  Second  Order* 

Ever  since  the  year  1866  returns  of  more  or  less  completeness  have 
been  received  from  land  stations  in  the  United  Kingdom.  In  tin*  year 
there  was  only  one  station,  but  by  1871  the  number  had  increased  to 
15,  and  five  years  later  to  49,  including  14  stations  belonging  to  the 
Royal  Meteorological  Society,  copies  of  the  returns  from  which  were 
sent  to  the  Office  under  a  special  arrangement  with  the  Society. 

At  the  end  of  the  present  year  the  total  number  of  stations  was  69, 
including  15  belonging  to  the  Royal  Meteorological  Society  and  5 
belonging  to  the  Scottish  Meteorological  Society. 

This  number  is  exclusive  of  the  self-recording  observatories,  and  of 
the  anemographic  stations,  but  it  includes  several  from  which  only  very 
scanty  information  is  received. 

The  stations  axe  distributed  as  follows  :  40  in  England,  3  in  Wales 
10  in  Scotland,  and  16  in  Ireland. 
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The  returns  are  received  at  the  Office  monthly,  and  are  duly  entered 
and  stored. 

The  publication  of  the  returns  is  carried  ont  in  the  following  way :  Publication  en 
For  a  certain  number  of  stations  the  observations  of  pressure,  tempera-  Fonn  A* 
tare,  wind,  cloud  amount,  and  weather,  at  9  a.m.  and  9  p.m.  each  day, 
together  with  the  computed  vapour  tension  and  relative  humidity  at 
those  hours,  and  the  daily  maxima  and  minima  of  temperature,  and  daily 
rainfall,  arc  published  in  extenso  on  the  Form,  A.,  proposed  by  the  Per- 
manent Committee  of  the  First  International  Meteorological  Congress  at 
Vienna  in  1874,  and  adopted  for  international  use  by  the  Second  Inter* 
national  Meteorological  Congress  at  Rome  in  1879. 

The  Permanent  Committee  assigned  an  inferior  limit  to  the  number  of 
stations  from  which  returns  should  be  published  in  extenso,  varying  from 
two  for  Belgium  to  100  for  Russia  in  Asia,  the  number  in  the  case  of 
the  United  Kingdom  being  15.  In  1875,  when  the  systematic  publication 
of  returns  from  Stations  of  the  Second  Order  began,  only  nine  British 
stations  were  available,  but  this  number  has  steadily  grown,  until  for  1880 
returns  from  33  stations  were  published  on  the  A.  Form.  Though  this 
list  could  be  extended  if  desired,  it  has  been  thought  better  to  curtail  it 
somewhat  on  account  of  the  size  of  the  publication.  The  volume  for 
1882,  now  passing  through  the  press,  will  therefore,  like  that  for  1881, 
contain  returns,  in  extenso,  from  only  30  stations. 

Care  is  taken  in  adding  to  the  list  for  publication  to  see,  first,  that  the  Additions  to >  tba 
station  is  satisfactory  as  regards  its  instruments,  their  exposure,  Ac. ;  cation. PU 
secondly,  that  the  returns  bear  internal  evidence  of  accuracy  and  care  in 
their  preparation;   and  thirdly,  that  the  district  represented  by  the 
station  is  one  for  which  information  is  needed. 

Full  particulars  as  to  the  methods  adopted  in  the  examination  of  the  Examination. 
returns  will  be  found  in  previous  reports. 

Besides  this  publication  in  full,  the  monthly  means  of  the  various  Publication  on 
elements,  together  with  summaries  of  the  wind  direction  and  of  the  *orm  B* 
weather,  are  published  on  the  Form,  B.,  also  devised  by  the  Permanent 
Committee  of  the  Vienna  Congress,  and  adopted  by  the  Roman  Congress. 

Returns  from  six  stations  were  published  in  this  manner  for  the  year 
1873,  and  from  nine  stations  for  the  year  1874.  In  1875  the  list  in- 
cluded the  names  of  26  stations.  This  number  has  grown  to  45  for  the 
year  1882,  aud  might  be  oven  further  increased. 

All  the  stations,  returns  from  which  are  published  in  extenso  on  Form 
A.,  are  included  in  the  Form  B.  list  But  this  list  also  includes  others, 
either  not  quite  so  good,  not  so  representative,  or  not  so  long  established. 
The  method  of  preparation  is  in  the  main  the  same  as  in  the  case  of  the 
Form  A.  But  the  summaries  of  wind  and  weather  are  specially  pre- 
pared for  this  publication.  For  wind,  the  summary  shows  the  number 
of  observations  at  9  a.m.  and  9  p.m.  under  each  of  the  bi-quadrantal 
points  N.,  N.E.,  E.,  Ac.,  the  observations  under  intermediate  points  being 
thrown  alternately  forward  and  backward.  For  weather,  the  summary 
gives  the  number  of  days  of  rain,  snow,  hail,  thunderstorm,  clear  sky, 
overcast,  and  gale.  The  days  of  clear  sky  and  overcast  are  those  when 
the  mean  of  the  cloud  amounts  at  9  a.m.  and  9  p.m.  are  less  than  2,  and 
more  than  8  respectively.  The  days  of  gale  are  those  when  force  7  or 
upwards,  by  Beaufort  scale,  is  recorded. 

The  monthly  rainfall  values  (total,  number  of  rainy  days,  and  maximum)  British  rainfall 
for  the  observatories  and  all  the  Stations  of  the  Second  Order  are 
supplied  each    year  to  Mr.  Symons,  F.R.S.,  for    publication  in  his 
"  British  Rainfall." 

The  observations  are  taken  at  9  a.m.  and  9  p.m.  local  time  each  day.  l&Jg|5S||0ial 
It  sometimes  happens,  however,  that  strict  punctuality  cannot  be  observed .  °  "* 

In  such  cases,  if  the  difference  in  time  does  not  exceed  30  minutes,  the 
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Weekly  totel* 


observations  are,  in  most  cases,  printed  without  alteration.  When  the 
difference  exceeds  15  minutes,  a  note  is  inserted  in  the  remarks  showing 
the  exact  time  of  observation.  If  the  difference  in  time  is  more  than 
half-an-hour,  the  readings  are  usually  rejected  and  an  interpolation  made. 

When  an  application  for  the  adoption  of  a  new  station  is  received,  a 
schedule  is  forwarded  to  the  observer  containing  a  scries  of  questions  as 
to  the  outfit  of  the  station,  the  exposure  of  the  instruments,  and  the 
influence  likely  to  be  exerted  on  their  indications  by  surrounding  objects, 
such  as  houses  and  trees.  Only  mercurial  barometers  are  accepted,  and 
only  such  as  have  been  duly  verified.  All  thermometers  must  have  been 
tested  at  Kew.  A  plan  of  the  station,  showing  the  positions  of  the 
instruments  with  regard  to  neighbouring  objects  is  also  required. 

On  the  return  of  this  schedule  the  answers  are  considered,  and, 
where  necessary,  alterations  are  advised. 

If,  however,  the  existing  arrangements  arc  satisfactory,  tables  for 
reducing  the  barometer  readings  to  32°  Fahrenheit  at  mean  sea  level  are 
prepared  and  duplicates  sent  to  the  observer,  together  with  a  set  of 
Hygrometrical  Tables,  and  a  copy  of  "Instructions  in  the  Use  of 
Meteorological  Instruments." 

The  first  returns  are  compared  and  examined  with  special  care,  and  a 
report  of  the  result  of  the  examination  is  forwarded  to  the  observer, 
with  instructions  how  best  to  complete  and  perfect  the  returns. 

The  daily  records  of  sunshine  which  are  now  received  from  35 
Stations  in  the  British  Islands  are  examined  generally  to  guard  against 
accidental  changes  in  the  adjustment  of  the  instrument.  After  their 
receipt  has  been  acknowledged,  the  cards  are  duly  stamped  and  dated  and 
then  stored  in  the  Office. 

A  tabulation  of  these  curves  is  published  as  part  of  the  Weekly 
Weather  Report,  mentioned  in  Appendix  VII.,  and  for  those  stations 
which  are  also  Stations  of  the  Second  Order  the  monthly  totals  of 
bright  sunshine  in  hours,  together  with  the  percentage  of  its  possible 
duration,  is  published  as  Fait  IV.  of  "  Returns  from  Stations  of  the 
Second  Order."  A  table  showing  the  daily  amount  of  sunshine  at 
Bunhill  Row,  one  of  the  London  stations,  is  also  prepared  quarter!/  for 
the  Royal  Meteorological  Society. 

Inspection. 

The  Stations  of  the  Second  Order  are  regularly  inspected,  the  atten- 
tion of  the  inspector  being  directed  by  the  Office  to  any  special  point 
which  may  require  investigation. 

IV. — Telegraphic  Reporting  Stations. 

Full  particulars  relating  to  these  stations,  the  information  received 
from  them,  and  the  method  of  dealing  with  that  information,  will  be 
found  in  Appendix  VII.  A  paragraph  in  that  Appendix  (p.  63) 
explains  the  use  that  is  made  of  the  monthly  schedules  sent  in  by  the 
observers. 

V.— Extra  Stations. 

No  returns  from  Stations  of  the  Fifth  Class  are  published  by  the 
Office,  but  some  of  them  are  regularly  used  in  the  checking  of  the  storm- 
warnings,  and  all  are  available  for  any  special  investigation  that  may  be 
taken  up. 

The  rainfall  values  at  these  stations  are,  however,  copied  and  supplied 
to  Mr.  Symons,  F.R.S.,  for  publication  in  "  British  Rainfall." 
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Continuous  dteoom>3  of  Bright  Sunshine  have  also  been  received 
from  the  following  Stations,  in  addition  to  those  already  mentioned 
on  p.  85. 


Station. 

Obsenrer. 

Blackpool 

• 

m 

at 

0.  T.  Ward,  MJL,  FJL  Met.  Soc, 

Cambridge 

- 

• 

-• 

H.Todd, 

Chnrchstoke 

- 

«• 

- 

P.  Wright,  F.C.a,  F.B.  Met  Soc 

Cirencester 

• 

• 

- 

Prof!  Ohnv,  B.A.,  F.B.  Met  Soo. 

Cronkbonrne,  Isle  of  Man 

• 

- 

A.  W.  Moore,  MA.,  J.P. 

Cnllompton 

- 

• 

- 

Thos.  Turner,  J.P.,  F.R.  Met  800. 

Dublin   • 

* 

- 

» 

Sir  C.  Wilson,  Col.  B.E.,  K.C.B.,  F.BJEL 

Durham - 

m 

- 

- 

H.  J.  Carpenter. 

Geldeston 

- 

- 

- 

E.  T.  Dowson,  F.R,  Met.  Soc. 

Hastings 

• 

a» 

•» 

H.  Colborne,  MJt.C.8. 

Hffiington 
Jersey    - 

• 

• 

« 

Bey.  H.  E.  B.  Ffblkes,  MA*  F.B.  Met 

Soc 
J.  Fisher. 

Leicester           • 

- 

« 

• 

J.  C.  Smith. 

TftmtdndfKT         • 

• 

- 

J.  Niool,  M.D.,  J.P.,  F,B.  Met  Soo. 

London,  Bnnhill  Bow 

- 

- 

- 

Messrs.  de  La  Rue. 

„       Westminster 

* 

• 

- 

The  Staff,  Meteorologieal  Office. 

Markree  Castle  - 
Oxford  - 

• 

m 

■m 

« 
^ 

A.  Marth,  F.RA.S.   for,  Col.  EL  H. 

Cooper. 
E.  J.  Stone,  FJELS. 
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APPENDIX  XV. 

Accessions  to  the  Libraby  during  the  Year  enddtq 

31st  March  1886. 

A— AGRICULTURE  AND  BOTANY. 
Commissioner  of  Agriculture,  Washington. — Beport    .    .   .    tor  the 

year  1884.    581  pp.,  71  plates,  la.  8«.    Washington,  1884. 

II  Hamberg)  H.  S. — Om  akogarnes  iuflytands  pi  Sverigea  klimaL  (De 
Pinflaence  dea  forets  sur  to  climat  de  la  Suede.)    I.  &  II.    76  pp.,  1  plate,  la.  4°. 

Stockholm,  18?5.    (Bihang  till  Domanstgrelsens  underdaniga    ber&tteUe   rbrandc 

skogsvasemUt  ftfr  or,  1884.) 

In  the  French  language  also. 

Ufflcio  centrale   di   Xeteorologia,  Soma.—  Biviata  Meteorico-Agraria, 

Anno  VI.,  1885,  Noa.  1-36.    la.  8°.     (Roma,  1885-86.) 

H  Wollny,  E. — Beitrige  tor  Frage  der  Schwankungen  im  Kohlenaloregehalt  der 
atmoaphariscnen  Luft  19  pp.  8*.  (Forschungen  auf  dem  Orb.  Agrik.-pkms^ 
Heidelberg.  Bd.  viii.,  Heft  5.) 

||  . — Unteianohungen  fiber  den  Einflnas  dea  Bodena  und  der  landwirth- 

achaftlichen  Eulturen  auf  die  Temperatur-  and  FenchtigkeitaverhSltniw  der 
atmospharischen  Loft  28  pp.  8°.  (JForschnngen  auf  dem  Geb.  Agrik.*phgx9 
Heidelberg.  Bd.  viii,  Heft.  8/4.) 

B— ASTRONOMY. 

II  Boeddicker,  0. — On  the  ehangea  of  the  radiation  of  heat  from  the  moon 
during  the  total  eolipae  of  1884,  October  4,  aa  measured  at  the  Observatory,  Birr 
Castle.  Communicated  with  a  note  by  the  Earl  of  BOSSO.  12  pp.,  2  plates,  4*. 
Dublin,  1885.    {Sc.  Trans.  R.  Dublin  Soc.t  v.s.,  ILL,  p.  821.) 

|l  IiUYini.  G. — Sulla  rifrasione  atmoafeiica  laterale.  4  pp.  la.  8°.  {Rip.  sciewf.- 
industr.,  1885,  n.  18-19.) 

Royal  Astronomical  Society,  London.— Memoirs.   Vol.  xlviii.,  Part  ii„ 

1884.     1  toI.,  with  plates,  4°.    London,  1885. 

. — Monthly  Notices    .     .     .    from  November  1884  to  November  1885. 

Vol.  xlv.,  with  plates,  8°.    London,  1885. 

Royal  Observatory.  Greenwich.— Report  of  the  Astronomer  Royal  to  me 
Board  of  Visitors  of  the  Hoyal  Observatory,  Greenwich,  read  at  the  annual  visitation 
of  the  Royal  Observatory,  1885,  June  6.  (By  W.  H.  M.  Christie.)  18  pp.  la.  4*. 
a.Le4u 

II  Smyth,  C.  P.— The  visual  (grating  and  glasa  lens)  solar  spectrum  in  1884. 
25  pp.,  61  plates,  4*.  Edinburgh,  1886.  {Trans.  IL  Soc.  Edinb.,  xxxii.,  Part  iil, 
p.  519.) 

Societ4  meteOTOlogica  itaJiana.-^L'aatrononiia,  la  fiidca  terrestre  e  la  meteoro- 
logia alia  Esposuione  generale  italiana  in  Torino,  1884.  81  pp.  sm.  8°.  Torino, 
1885. 

United  States  Naval  Ohflervatory.— Astronomical  and  meteorological  ob- 
servations mode ,  at  the  United  States  Naval  Observatory.     1876 

(Parts  L  and  ii.)-1881.    7  vols,  with  plates,  la.  4°.    Washington,  1  $80-85. 

II  Van  der  Stok.  J.  P.— On  lunar  atmospheric  tide.  6  pp.  f\  (06s.  made  at 
the  Observatory  at  Baiavia,  VI.,  App.  il.) 

II  Zenger,  C.  V— L'astronomie  electrique.  6  pp.  la.  6°.  {Assoc,  franc,  avamc. 
sc.,  Congres  de  Rouen,  1888.) 


Note.— Books  marked  *  have  been  acquired  by  purchase ;  the  others  are  donations  from  I 

institutions,  societies,  or  authors.   Those  marked  Q  are  excerpt  papers,  extra  copies  of  which  I 

have  been  separately  printed. 

In  some  cases  additional  publications  have  been  received  besides  those  specified,  but  only 
completed  volumes  or  years  are  Riven  here. 
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C— ATMOSPHERIC  PRESSURE. 

II  Doerillg,  0. — I*  presion  atmosferica  de  Cordoba  de  media  en  media  hora. 
43  pp.  la.  8°«  Buenos  Aires,  1885.  {Bol.  Acad,  Nac.  dene.,  C6rdobat  VII., 
p.  893.) 

II  TTa-wii,  J. — Beitrlge  sur  Kenntni&s  der  Vertheilang  dec  Luftdrnekes  anf  der 
BrfoberSche.     16  pp.  sin.  f>.    {Meteor.  Zeitsehr.,  1886,  Man,  p.  97.) 

II  Idinar^J. — t)ber  den  Stand  des  Nonnalbarometen  des  meteorologjschen 
Institutes  in  wien  gegen&ber  den  Normalbarometern  der  amderen  meteorologischen 
Centralstellen  Europa's.  23  pp.  la.  8°.  {Sitzb.  k.  Akad.  WmenscL,  Wien,  xciii., 
KAbtk,  1886,  p.  130.) 

II  Van  der  Stok,  J.  P. — On  the  relation  between  the  diurnal  range  of  the 
barometer  and  the  diurnal  ranges  of  the  temperature  of  the  air  and  the  tension  of 
the  atmospherio  vapour.    6  pp.  f».    {Obene.  made  at  the  Observatory  at  Batavia,  VI. 
App.  iii.) 

II  Wild,  E. — Bemerkungen  fiber  die  barometrisch  bestimmten  Mecreshohen  des 
Onega-  and  Ladoga-Sees.    4  pp.  la.  4°.     {Repert.  Meteor.,  IX.) 

||  . — Vergleich  der  durch  Ni  vehement  und  der  barometrisch  bestimmten 

Meereshdhe  des  Ladoga-Sees.  4  pp.  la.  8°.  {Mil.  phys.  chim.,  St.  Piter  A.,  XII., 
p.  365.) 

D— AURORA. 
Office  of  the  Chief  Signal  Officer.  Washington.— The  aurora  in  its  relations 

to  meteorology.  Prepared  under  the  direction  of  W.  B.  Hazen  by  A.  McAdie, 
Signal  Service  Notes,  No.  XVIII.    91  pp.,  14  plates,  la.  8*.    Washington,  1885. 

E— BIBLIOGRAPHY. 

New  York  State  Library . — Sixty-sixth  annual  report  of  the  Trustees  .  .  . 
for  the  year  1883.     145  pp.  la.  8°.    Albany,  1884. 

Phillips,  H.,  Jr. — Register  of  papers  published  in  the  Transactions  and  Pro* 
ceedings  of  the  American  Philosophical  Society.    56  pp.  8°.    Philadelphia,  1884. 

ii  Wheatley.  H.  B.— A  list  of  English  indexes.  36  pp.  8°.  London,  187t . 
{From  "  What  is  an  Index  r) 

p— CLIMATE  AND  HYGIENE. 

Dixon*  E.  M.— Beports  on  the  air  of  Glasgow,  with  tables  of  wind,  temperature, 
nd  rain-all,  for  the  months  of  May  1877  to  April  1878.    7  parts,  with  plates,  4*. 
Glasgow,  1877-78. 

Presented  by  Dr.  J.  B.  Russell. 

Draper,  D. — Pneumonia  and  ozone.    4  pp.  la.  8°.    s.l.e.a. 

Dnnnaehie,  W.  J. — Report  on  the  air  of  Glasgow,  chiefly  relative  to  enclosed 
spaces  and  smoke.    18  pp.,  1  plate,  4°.    Glasgow,  1879. 

Presented  by  Dr.  J.  B.  Russell. 

Finaka  Vetenikaps-Societeten,— Bidrag  till  k&nnedom  af  Ffnlands  natur 
oca  Folk.    Haftet  41.     Klimatologiska  iakttagelser  i  Finland  foranstaltade  joeh 

ntgifha  af  Finska  vetenskaps-soeieteten.  Andra  delen.  Ar  1856-1875.  I.  Feno- 
logiska  anteekningar  ordnade  oeh  sammanstilda  af  A.  Koberg.  ad.  +  822  pp.  8*. 
HeUingfon,  1885. 

Inspector  General  Of  Customs,  Peking.— Medical  reports,  for  the  half-years 
ended  1>0th  September  1884  and  81st  March  1885.  28th  and  29th  Issues.  2  vols. 
2  plates,  4°.    Shanghai,  1885. 

Lang,  C— Eine  kliinatologische  Studie  iiber  die  Eiszeit  19  pp.  la.  8°.  {Dae 
Wetter,  Jahrg.  II.,  1885,  Nov.,  p.  209.) 

Phygiographical  Commission  of  the  L  R.  Academy  of  Science  at 

CracOW.— Materials  for  Galician  climatology,  collected  by  the  meteorological 
section  .  .  .  1884.  301  pp.  la.  8°.  Cracow,  1885.  {Extract  Rep.  Phytiogr. 
Comm.) 

Jn  tfce  Polish  language. 
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Frinoe,  C  L.— Obiervttkttw  upon  the  topographv  and  climate  of  Crowborougfc 
HSU,  Sassex,  together  with  other  subjects  of  collateral  interest,  ii.  +  104  pp,  2  plates, 
8*.    Lewes,  s.a. 

Baglitrar  General*  London. — Weekly  return  of  births  and  deaths  in  London 
and  in  twenty-seven  other  great  towns.  YoL  XL VI.,  1885.  Nos.  1-5*.  la.  8*. 
London,  1885. 

Registrar  General  of  Births,  Deaths  and  Xarriages  in  Ireland.— 

Quarterly  retoms  of  the  marriages,  births,  and  deaths  registered  In  .  .  .  Ireland; 
.    .    .    .    1885.     1st— 4th  quarters,  Nos.  85-88.    la.  8*.    Dublin,  1885-86. 

——.— Weekly  returns  of  births  and  deaths  in  Dublin  (including  its  suburban 
districts),  and  in  fifteen  of  the  principal  urban  sanitary  districts  in  Ireland,  1885. 
Vol.  XXII.    la.  8*.    Dublin.  1886. 

Btrjal  Meteorological  Society.  —  Climatological  observations  and  then- 
relation  to  health,  with  a  list  of  new  instruments  introduced  since  1862.  Prepared 
for  the  International  Inventions  Exhibition.     1885.    8  pp.  8*.    (London,  1885.) 

(Sanitary  Commissioner,  Punjab.)— Report  on  the  Sanitary  Administration 
of  the  Punjab,  for  the  year  1884.    1  vol.,  with  plates,  f°.    Lahore,  1885. 

Society  do  Medecine  et  de  Climatologie  de  HTice.— Nioe-MMical.  o*  Annee, 

1884-85,  Nos.  1-12.    la.  8*.    Nice,  1884-85. 

Tripe,  J.  W. — Report  on  the  sanitary  condition  of  the  Hackney  district,  for  the 
year  1884.    58  pp.,  1  plate,  8°.    London,  1885. 

||  Woeikof,  A* — Klima  an  der  Lenamundung  nuch  einjihrigen  Beobachtungen. 
7  pp.  sm.  r*.    (Meteor.  Zeitschr.,  1886,  Jan.) 

|  .-—On  the  influence  of  accumulations  of  snow  on  climate.    11  pp.  la.  8*. 

uart.  Joum.  R.  Meteor.  Soc,  XI.,  1885,  Oct,  p.  299.) 

||  . — On  the  influence  of  forests  upon  climate.    Translated  from  Petermann's 

Mitth.,  1885,  No.  8,  and  communicated  by  J,  8.  Harding.  12  pp.  la.  6*.  (Quart. 
Joum.  R.  Meteor.  Soc.,  XII*  1886,  p.  26.) 
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H— ELECTRICITY  AND  MAGNETISM. 

Beall,  G.— Hand-book  to  BealTs  compass  deyiascope  [provisionally  protected], 
together  with  a  few  explanatory  and  practical  remarks  on  magnetism  and  the 
deviation  of  the  compass  in  iron  ships.    47  pp.,  2  plates,  8*.    London,  1886. 

Edlnnd,  E. — Sur  l'origine  de  r^lectricite*  atmosphenque,  du  tonnerre  et  de 
raurore  boreale.    88  pp.  8°.    Stockholm,  1884. 

Ce  memoir*  est  le  resume',  avec  quelques  additions,  de  deux  travaux  pubhe* 
.  .  .  dans  les  Actes  (Handl.)  de  1'acad.  sc.  de  Suede  .  *  .  T.  16 
(1878)  etT.  20(1884). 

*  EeleS,  H.— Philosophical  essays:  in  several  letters  to  the  Royal  Society, 
containing  a  discovery  of  the  cause  of  thunder,  .  .  .  The  cause  of  the  ascent, 
station,  and  descent  of  vapours  and  exhalations:  the  cause  of  winds;  and,  an 
explanation  of  the  general  phosnomena  of  the  weather,  barometer,  &c.  The  true 
rudiments  and  theory  of  electricity  and  magnetism.  An  attempt  to  show  that  the 
electrical  powers  are  the  cause  of  the  reflection  and  refraction  of  light  Some 
mention  of  the  wonderful  medicinal  effects  of  electricity  .  ,  .  xlix. +  190  pp. 
8*.    London,  1771. 

1  Ferrari.  C«— Risultati  ottenutt  dalle  ricerohe  del  Dott  Ciro  Ferrari  snUe 
osservazioni  dei  temporali  pervenute  nel  1881  all'  Ufficio  oantrale  di  meteorologia. 
79  pp.,  6  plates,  sm.  f°.    Roma,  1885.    (Anmali  di  meteor.,  V.,  parte  i.,  1888.) 

Government  Observatory,  Bombay.— Magnetical  and  meteorological  obser- 
vations made  at  the  Government  Observatory,  Bombay,  in  the  year  1888.    Under 

the  superintendence  of  C.  Chambers,  Rev.  Fr.  Dreckman,  and  V.  N.  Fane. 

and  F.   Chambers.    1884,  under   the  superintendence   of  F,  Chambers  and 
C.  Chambers.    2  vols.  f>.     Bombay,  1884-85. 

IsomaJriona,  F.  M. — Magnetical  observations  taken  at  Kasan  during  the  year 
1883.    5  +  228  +  H  pp.  la.  8°.    Kasan,  1884. 

In  the  Russian  language. 

TL  K  Sternwarte  SU  Frag.— Magnetische  undmeteorologischeBeobaehtangen 
an  der  k.  k.  Sternwarte  xu  Frag  im  Jahre  1884.  Auf  dffentliche  Kosten  herausge- 
geben  von  L.  Weinek.    45  Jahrg.    xvii.  +  52  pp.  la.  4*.    Frag,  s.a. 


Append w  XV.  93 

II  Lilliar,  J.— fiber  den  tfiglicben  und  jahrliohen  Gang  sowie  liber  dio  Stftrungs- 
perioden  der  magnetisclien  Declination  xu  Wien.  22  pp.,  8  plates,  la.  8°.  (Sitzb.  k. 
Akad.  Wissenseh.,  Bd.  xci.,  ii.  Abtk.,  1885,  p.  455.) 

Madras  Observatory.— Magnetical  observations  made  at  the  Honourable  East 
India  Company's  observatory  at  Madras,  under  the  superintendence  of  W.  8.  Jacob, 
in  the  years  1851-1855.  Introduction  by  N.  R.  PogSOn.  vi.  +  247  pp.  la.  4°. 
Madras,  1884. 

(Madras  Observatory.) — Magnetical  observations  made  at  the  Honourable  East 
India  Company's  magnetical  observatory  at  Singapore.  By  Captain  C.  M.  Elliott* 
In  the  years  1841-1845.    25  +  43  +  48  +  43-1-43  +  42  pp.  la.  4*.    Madras,  1851. 

II  Xielberg,  X— tJber  die  absolute  Bestimmung  der  Horizontal-IntensitlU  des 
Erdmagnetismus.  38  pp.  sm.  f».  (St.  Petersburg),  1885.  {Report.  Meteor., 
No.  1.) 

Office  of  the  Chief  Signal  Officer,  Washington.— Thunder-storms  of  May 

1884.  Prepared  under  the  direction  of  W.  B.  Hazen  by  H«  A.  Hazen.  Signal 
Service  Notes,  No.  xx.    8  pp.,  2  plates,  la.  8°.    Washington,  1885. 

Boyal  Observatory,  Greenwich.— Diagrams  representing  the  diurnal  change 
in  magnitude  and  direction  of  the  magnetic  forces  in  the  horisontal  plaue,  at  the 
Royal  Observatory,  Greenwich,  for  each  month  of  the  several  years  1841  to  1876. 
By  Sir  Q,  B.  Airy.  Appendix  to  Greenwich  observations,  1884.  11  pp.,  36  plates. 
la.  4*.    s.Le.a. 

. — Results  of  the  magnetical  and  meteorological  observations  made  at 
the  Royal  Observatory,  Greenwich,  in  the  year  1888:  under  the  direction  of 
W.  H.  X.  Christie.    ▼.  +  hi.  +  lxxxi.  pp.,  18  plates,    la.  4°.    London,  1885. 

Seeland,F. — Magnetische  und  meteorologische  Beobachtungen  zu  Klagenfurt. 
Pee.  1884 — Nov.  1885,  and  year.    8°.    s.l.e.a. 

Sohncke,  L. — I>er  Ursprung  der  Gewitter-Elektricittt  und  der  gewohnlichen 
Elektricit&t  der  Atmosphftre.    v.  +  74  pp.,  la.  8°.    Jena,  1885. 

|j  Sohncke,  [L.1— Ueber  den  Ursprung  der  Gewitter-ElektricitiLt.  6  pp.  8°. 
(Silzungsb.  Jenaisch.  Gesellsch.  Med  Naturw.,  1885.     Siiz.  vom  1  Mai.) 

|j  . — Ueber   den  Ursprung  der  gewohnlichen  Luftelektricit&t.     4  pp.  8°. 

(Sttzmnoeb.  Jenaisch.  Geseliech.  Med.  Naturw,,  1885,  Juni  5.) 

II  Stewart.  B.  —  Report  of  the  Committee,  consisting  of  Prof.  B.  Stewart 
(Secretary),  Sir  W.  Thomson,  Sir  J.  H.  Lefroy,  Sir  F.  Evans,  Prof.  G.  H.  Darwin, 
Prof.  G.  Chrystal,  Pro£  S.  J.  Perry,  Mr.  C.  H.  Carpmael,  and  Prof.  Schuster, 
appointed  for  the  purpose  of  considering  the  best  means  of  comparing  and  reducing 
magnetic  observations.    25  pp.  8°.     {Rep.  Brit,  Assoc,  advanc.  *?.,  1885.) 

TiftlStr  jftyri lr*fl* M****  ffMK^gfrfl**1™  -— Mapiwt«eln» Biwhaglitnwgftti  .  .  . 
hn  Jahre  1883.  Herausgegeben  von  J.  Mielberg.  zxvi.  +  172  pp.  la.  8°.  Tiflis, 
1885. 

TokiO  UniyeTsi^r.— Measurement  of  the  force  of  gravity  and  magnetic  constants 
at  Ogasawarajhna  (Benin  Island),  reported  by  A.  Tanakadate.  Appendix  to  the 
Memoir  No.  5  of  Tdkifc  Daigaku  (T6ki6  University).  81  pp.,  1  plate,  la.  8°.  T6ki6, 
2545  (1885). 

H  Wild,  H. — Termins-Beobachtungen  der  erdmagnetischen  Eleroente  und  Erd- 
strome  im  Observatorium  xu  Pawlowsk  vom  September  1882  bis  August  1883. 
49  +  cxli.  pp.,  14  plates,  sm.  f>.  St  Pctersbourg,  1885.  {Mini.  Acad.  Imp.  Sc, 
St.  Pitersb.y  vi\%.  eerie,  T.  xxxiii.,  No.  5.) 

||  . — fiber  die  Beziehungen  zwischen  den  Variationen  des  Erdmagnetismus 

und  den  Vorgangen  auf  der  Sonne.  10  pp.,  1  plate,  la.  8*.  (M41.  phyt.  chin. 
SL  Pitereb.,  xii.,  p.  829.) 

I— GEODESY. 

Assoeiaiione  meteorologica  itaUana.— Materiali  per  l'altimetria  italiana. 
Ease  I.  Contribusiooe  all'  ipsometria  della  provincia  di  Bergamo  per  A.  Curd* 
24  pp.  U.  8».    Torino,  1882.     (Cosmos  di  G.  Cora,  vi.,  1880-81,  fasc.  xi.-xii,) . 

— .— Matcriali  per  raltimetria  italiana.  Ease.  II.  Saggiodi  altimetria  della 
regione  Veneto-Orientale  e  paesi  confinanti  tra  il  Piave,  il  Dravo,  l'lsonzo  e  il  Mare* 
Raccolta  di  3864  quote  altimetriche,  in  bnona  parte  originali,  rifferite  a  2768 
localiU  different}  compiuta  da  G„  TWarin^Hi.  187  pp.  la.  8°.  Torino,  1884 
(I*.  Suppi.  ai  Coemoe  at  G.  Cer*  1684.) 


94  Report  of  the  Meteorological  Council. 

Colonial  Secretary9!  Office,  Hong-Kan*-- On  the  height  of  Victoria  Peak. 

(By  W.  DobOTOk.)    em.  r>.    Sheet.    Dated  Hong-Kong,  1885. 

*  Kitchener,  1L  H. — A  trigonometrical  surrey  of  the  Island  of  Cyprus,  executed 
and  published  by  command  of  H.  £.  Major-General  Sir  R.  Biddulph  .  .  .  voder 
the  direction  of  Capt.  H.  H.  Kitchener,  R.E.,  Director  of  Surrey.  HiJI-ahadingby 
Lieut  &  C  N.  Grant,  RE.     1882.     1 7  sheets,  oblong  la.  f\    London,  1 885. 

FOffSOn,  K.  E. — Telegraphic  determinations  of  the  difference  of  longitude  between 
Karachi,  Avanaahi,  Roorkee,  Pondicherry,  Colombo,  Jaffna,  Mnddapnr  and  Singapore, 
and  the  Government  Observatory,  Madras.    82  pp.  4°.    Madras,  1884. 

SnireTOr  General  Of  India. — General  report  on  the  operations  of  the  Surrey 
of  India  Department,  administered  under  the  Government  of  India  daring  1883-84. 
Prepared  under  the  direction  of  Colonel  G.  C.  De  Prie.  1  to).,  with  plates,  am.  K 
Calcutta,  1885. 

J— HAIL. 

Service  mitforologique  algirien.— Statiatique  de  la  grele  tombee  en  Algeria 
pendant  les  dix  dernieres  annees  (de  1876  a  1885).     1  chart  and  1  sheet,    la.  f*. 

K— HYDRAULICS,  HYDROLOGY,  A]tfD  TIDES. 

Admiraltj,  London*— Tide  tables  for  the  British  and  Irish  Ports,  lor  the  year 
1886  ;  also  the  times  and  heights  of  high  water  at  fall  and  change  for  the  principal 
places  on  the  Globe.  Computed  by  H.  R.  Harris.  *i«  +  234  pp.  la.  8*.  London, 
(1886). 

08ntralboreau  flir  Xetodrologie  nnd.  Hydrographie,  Karlsruhe.-- 

Beitrlge  zur  Hydrographie  des  Grossherzogthums  Baden.    Heft  I. — 1 1.     2  vols^ 
with  plates,  4°.    Karlsruhe,  1884—85. 

Heft  li.  contains: — "Die     Niederschlagsverhlltnisac  des  Grosshenogihums 
Baden." 

Greenwood,  W.  [K.]~ A  tide  table  for  Glasson  Dock  and  Lancaster  for  the  first 
six  months  of  the  year  1885  included.    27  pp.,  4  diagrams,  f>.    s.Le.a» 

G[reenW00dL  W.N.— (Tide  Ublea  for  Glasson  Dock  and  Lancaster  for  the 
last  six  months  of  1885.)     9  pp.  8°.    s.l.e.a. 

Service  hydromltnqne  da  Baasin  de  la  Seine.— Ohservationa  aur  les 

cours  d'eau  et  la    plnie  centraliseea  pendant  1'annee  1888,  sons  la  direction  de 
CL.De  Ponrcy  par  G.  Lemoine  et  H.  Heude.    7  plates,  f\    VereeiUe*,  sjl 

||  .—Resume*  des  observations  centralisees    ....  pendant  1'annee  1888 

par  H.  Heude,  sou  la  direction  de  [Gh.]  L.  De  Fonrcy  et  G.  LfflBlflhia. 

87  pp.  la.  8°.      Versailles,  1885.      {Ann.  Soc.  miliar,  de  France,  xxxii.,  1884, 
Oct.) 

II  Woeikof,  A. — Flusse  und  Landseen  als  Produkte  des  Klima's.  An&sugiwese 
tibersetsnng  von  Kapitel  8  ans  dem  Buche  "Die  Klimate  dea  Srdballa."  St 
Petersburg,  1884.  Verlag  von  A.  Hjin.  18  pp.  8°.  {ZeiUchr.Gmeii9ck.Er4k. 
Berlin,  1885,  No.  2.) 

||  __. — Les  rivieres  et  les  lacs  de  la  Russia.  13  pp.,  1  plate,  8°.  {Arch,  se. 
phyt.  not.  Geneve.    3e.  piriode,  xiii.,  1885,  p.  34.) 

This  is  a  translation  of  a  portion  of  Chap.  xxxv.  of  "  Les  climats  Ha  globs 
terrestre "published by  A.  Woeikof. 

L— METEOROLOGY.— MISCELLANEO  OS. 


II  AngUstin.  F. — [De  la  necessitd  d'organiser  les  observations  me'teorologinoe* 
en  Boheme.]     20  pp.  la.  8°.    Prague*  1885.     (Athenaum,  Prague*) 

In  the  Polish  language. 

BarcftlA,  M.  ▼  Pirei,  M.— Eatudioe  de  meteorologia  comparada.  Tomo  1 
xii.  +  487  pp.,  la.  8°.    Mexico,  1886. 

BftSftler,  S.  S.— The  weather  :  a  practical  guide  to  its  changes,  showing  Signal 
Service  system  and  how  to  foretell  local  weather.  54  pp.,  1  plate,  8*.  Cincinnati, 
1888. 

*  BeVber,  W.J. ^an.— HaoutmCb  der  ausubenden Witttrungskunde.  CSeschichte 
tind  gegenwflrtiger  Zustand  der  Wetterprognose.  I.  TheTl.  Geschichte  der 
Wetterprognoee*    x.  +  892  pp.,  la.  8*.    Stuttgart,  18&. 
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Bolger,  0. — Uber  die  Dammerungs-Brscheinungen  teat  dem  Jahre  1883.  2  pp. 
am.  f».  {Sonderabdruck  out  Nr.  225,  226,  tuuf  227  <fcr  Offcnbacher  Zeitung.  26* 
27  Sept.,  1885.) 

*  Boyle,  B. — Tracts  consisting  of  observations  about  the  saltncss  of  the  sea  :  an 
account  of  a  statical  hygroscope  and  its  uses  :  together  with  on  appendix  about  the 
ibrce  of  the  air's  moisture  :  a  fragment  about  the  natural  and  preternatural  state  of 
bodies.  By  the  Honourable  B.  JJoyle.  To  all  of  which  is  premis'd  a  sceptical 
dialogue  about  the  positive. or  privative  nature  of  cold  :  with  some  experiments  of 
Mr.  Boyle's  referr'd  to  in  the  discourse.  By  a  member  of  the  Royal  Society,  iii.  + 
51  +  6  +  5  +  ii.  +  11  +  ii.  +  89  +  ii.  +  5  +  ii.  +  11  +  27  +  ii.  +  14  pp. 
8*.    London,  1674. 

*  Browne,  W.  L. — The  moon  and  the  weather.  The  probability  of  lunar  influ- 
ence reconsidered.  And  containing  predictions  of  storms  for  April,  May,  and  June, 
1885.     120  pp.  8°.    London,  s.a. 


(Capello,  J.  C  de  B.,  Hildebrandsson,  H.  H.)  [et  Ley,  W.  C.]— Bapport 

an  comite  m^tlorologique  internationale  concernant  les  observations  des  mouvements 
euperiears  de  Tatmosphere.    23  pp.  la.  8°.    {Upeala,  1885.) 

II  Deutsche  meteorologiftche  Gesellschaft— Zweite  Jahresversammlung  der 
dentschen  meteorolopischen  Qesellschaft  in  Munchen  am  9,  10,  und  11  August 
1885.  Vereinsnachnchten.  12  pp.  la.  8°.  {Meteor.  ZeiUckr.  deutecke  meteor. 
GeeeUeck.,  1885,  Sept.) 

II  DoffHa>  A. — Sulla  possibility  che  il  vulcano  di  Krakatoa  possa  avere  proiettate 
materie  fuori  dell'  atmosfera.  3  pp.  la.  8°.  Torino,  1884.  {Atti.  R.  Accad.  Sc. 
Torino,  six.) 

U  lEHinlm,  N.  et  Hagstxdnh  JL  L. — Mesures  des  hauteurs  et  des  mouvements 
dea  naagea,  Presente'  a  la  Soc.  K.  des  Sc.  d'Upsal  le  15  Nov.  1884.  64  pp.,  1  p!ate, 
4°.    Upsal,  1885.    {Nova  Acta  Reg*  Soc.  Sc.  Up*.,  Ser.  iii.) 

II  Folie,  F. — Quelques  remarquea  sur  les  marees  atmospheriques  a  I'occasion  du 
flux  solsticial  signale  par  Baeyer.  7  pp.  8°.  Bruxelles,  1885.  {del  et  Terre,  vi., 
1885,  No.  20.) 

II  Hann,  J. — Bericht  fiber  die  Fortsohritte  der  geographischen  Meteorologies 
58  pp.  sm.  4*.     {Geogr.  Jahrb.  von  Behm,  Gotha,  x., ».  57.) 

II  Harding,  C— Maritime  losses  and  casualties  for  1888,  considered  in  connection 
with  the  weather.  4  pp.  la.  8°.  {Quart.  Journ.  R.  Meteor.  Soc.,  x.,  1884, />. 
250.) 

A  Harding)  C. — Note  on  the  weather  of  January  1881.  8  pp.  la.  8°.  {Quart. 
Journ.  R.  Meteor.  Soc.,  xi.,  1885,  p.  292.) 

Hinricbfl,  Gk — The  seasons  in  Iowa,  and  a  Calendar  for  1884.  16  pp.,  1  plate, 
la.  8*.    Iowa  City,  1884. 

Hydrographic  Office,  Washington.— Pilot  Charts  of  the  North  Atlantic 
Ocean.    1885.    Jan. — Dec.     12  charts,  la.  f». 

Kiessling,  J. — Die  Dtamerungserscheinungen  im  Jahre  1888  und  ihre  physikal- 
'    ^    Brklarung.    58  pp.  8».    Hamburg  und  Leipzig,  1885. 


„  Lang,  C. — Der  saculare  Verlauf  der  Witterung  als  Ursache  der  Gletscher- 
achwankungen  in  den  Alpen.    15  pp.  sm.  f>.    {Zeitschr.  oeeterr.  Geseliech.  Meteor, 
Wien,  xx.,  1885,  p.  448.) 

*  Leslie,  J.— An  experimental  enquiry  into  the  nature,  and  propagation,  of  heat. 
xvi.  +  562  pp.,  9  plates,  8*.    London,  1804. 

TiOOmJEj  E. — Contributions  to  meteorology.  Revised  edition.  67  pp.,  16  plates, 
la.  4'.    New  Haven,  1885. 

«  * 

•* 

Lopes*  A.  de  Castro.~-Le  soleil.— Comment  se  forme  sa  lumiere,  ce  qu'elle 
eat.  —  Lether. — Taches  et  eruptions  solaires.  —  Magn&ismt  terrestre. —  Auroras 
bozeales.  Prelection  faite  le  18  Novembre  1885  a  l'Ecdle  Polytechnique  de  Bio  de 
Janeiro.    85  pp.  8*.    Bio  de  Janeiro,  1886. 

LuvinL  J. — Sept  Etudes  sur  1°  L'ltat  spheroidal  j  2°.  Les  explosions  des  machines 
s>  vapeur ;  8*.  Les  trombes ;  4«.  La  grele )  5*.  L'tlectricite*  atmosphenque ;  6°.  La 
infraction  lateralc ;  7°.  L'adher  on  entre  les  liquides  et  les  solides ;  en  double  original, 
faaoais  et  italien.    229  pp.  la,  8*.    Turin,  1884. 
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[Meteorological  Offioe,  Calcutta.]— Indian  meteorological  memoir*  :  being 
occasional  discussions  and  compilation*  of  meteorological  data  relating  to  India  and 
the  neighbouring  countries.  Published  .  .  •  under  the  direction  of  H.  P. 
Blanfordu    Vol  II.,  ilL  +  474  pp.,  S9  plates,  r*.    Calcutta,  1888-35. 

Meteorological  8odety  of  XauritiTUU  —  Synoptic  weather-charts  of  the 
Indian  Ocean  for  the  month  of  March,  1861.    91  pp.,  oblong  f\    (Edinburgh,  sjl) 

Offioe  of  the  Chief  Signal  Offioer,  Washington.— Corrections  of  ther- 

mometers.    Prepared  under  the  direction  of  W.  B.  Haien  by  T.  BnaseiL    Signal 
Service  Notes,  No.  xxii.     11  pp.,  la.  8*.    Washington,  1885. 

. — Researches  on  solar  heat  and  its  absorption  by  the  earth's  atmosphere. 
A  report  of  the  Mount  Whitney  Expedition.  Prepared  under  the  direction  of 
W.  ft  Haien  hy  S.  P.  Langlej.  Professional  Papers  of  the  Signal  Service, 
No.  xr.    248  pp.,  88  plates,  la.  4°.    Washington,  1884. 

k — Thermometer  exposure.  Prepared  under  the  direction  of  W.  B.  TTfllfffl 
by  H.  A.  HnffffP  Professional  Papers  of  the  Signal  Service,  No.  xriii.  38  pp. 
la.  4\    Washington,  1885. 


[Hay,  P.  H.]— Report  of  the  international  polar  expedition  to  Point  Barrow, 
Alaska,  in  response  to  the  resolution  of  the  House  of  Representatives  of  December  1 1, 

1884.  895  pp.,  87  plates,  la.  4*.    Washington,  1885. 

II  Scott,  B.  H. — Condition  of  climatological  observations  over  the  globe,  1884. 
An  address  delivered  at  the  annual  general  meeting  of  the  B.  Meteor.  Sac, 
January  81st,  1885.    67  pp..,  1  plate,  la,  8*.     (Quart  J<mm.  J?.  Meteor.  Sac,  xL, 

1885,  July,  p.  189.) 

|| . — The  history  of  the  Kew  Observatory,  Bichmond,  Surrey.    50  pp.  8*. 

London,  1885.    (Proc.  M.  Soc.,  1885.) 

*  Sprung,  A* — Lehrbuch  der  Meteorologie.  Im  Auftrage  dcr  Birektion  der 
deutschen  Seewarte  bearbehet  von  Dr.  A.  Sprung,  xii.  +  407  pp.,  18  plates, 
la,  8°.    Hamburg,  1885. 

I  [Stanford,  B.]— [Charts  of  air  and  sea  temperature,  rainfall,  and  barometrical 
essure  for  each  month  of  the  year.]     9 
County  Atla*  and  Handk.  of  England  and 


pressure  for  each  month  of  the  year.]     8  pp.,  18  charts,  4*.     [Stanford's  Pari 
~      ■     '- "     '     '      i  Waits.] 


SundeU,  A.  P.— Spectralversuehe.  11  pp.  4°.  Helsingfors,  1885.  (Acta  Soc. 
8c.  Fenn,,  xv.) 

||  Tan  der  Stok,  J.  P.— The  influence  of  the  moon  on  the  cloudiness  of  the  sky. 
a  pp.  fo.     (06*.  made  at  the  Observatory  at  Batavia,  vi.,  App.  L) 

Verheek,  B.  D.  H— Krakatau.  Public*  par  ordre  de  Son  Excellence  le  Gouvem* 
eur-General  des  Indes  neerlandaises.  xl.  +  567  pp.,  18  charts,  la.  8°.  Batavia, 
1886. 

Published  in  two  parts. 

.  ,  .  .— Krakatau.  Album  contenant  85  planches  chromolithographiqnes  des 
regions  devastees  du  Detroit  de  la  Sonde,  prises  deux  mois  apres  Peroption  da 
Krakatau.    8  pp.,  9  plates,  oblong  f°.    BruxelJes,  s.a. 

|| ,  ,  — Sot  la  determination  du  temps  dela  plus  forte  explosion  du  **»iWf  t 

le  87  Aout,  1888.     13  pp.  la.  8°.    (Arch,  neerl^  xx.) 

||  Weihrattch.  K. — Ueber  die  Berechnu  ng  meteorologischer  JahresmittaL  1 1  pp. 
8«.    Dorpat,  1886.    (Sitzungsb.  DorpaL  Naturf.-Ges^  83  Jan.,  1886.) 

||  Whipple,  Gh  M.— Note  on  the  verification  of  thermometers  at  the  freezing-point 
of  mercury.    Read  before  the  Phys.  Soc.  on  Nov.  14, 1885.    3  pp.  8*.    (PhiL  Mag 
1886,  Jan.,  p.  87.) 

*  Zftnger,  K  W.— Die  Meteorologie  der  Sonne  und  ihres  Systemes.    xxn.  + 
831  pp.,  4  plates,  la.  8*.    Wien,  1886. 


M— METEOROLOGY.— CONFERENCES. 

II  Wild,  H. — Bericht  fiber  die  Sitsungen  des  internalionaltn  meteorologischea 
Comites  und  des  internationalen  Maas-  und  Gewichts-Comites  im  September  1885 
su  Paris.    18  pp.  la  8*.    (Mil.  phys.  chim..  SU  Ptursb.t  xii.,  p.  369.) 
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N— METEOROLOGY.— INSTRUCTIONS. 

[Meteorological  Office,  London.]— Provisional  instructions  in  making 
observation*  of  the  ufcper  clouds.    8  pp.  la.  8°.    Dated,  April,  1 885. 

Scott,  R,  H.— Instructions  in  the  use  of  meteorological  instruments.  Compiled 
by  direction  of  the  Meteorological  Committee.  118  pp.,  1  plate,  la.  8°.  London, 
Beprinted  1885. 

O— METEOROLOGY.— INSTRUMENTS. 

||  Jordan,  J.  B.,  and  Oaster,  P.— Notes  as  to  the  principle  and  working  of 
Jordan's  improved  photographic  sunshine  recorder.  5  pp.  la.  8°.  (Quart.  Journ. 
B.  Meteor.  Soc.,  xii,  1886,  p.  21.) 

Benou,  E. — Histoire  da  thermometre.    50  pp.,  1  plate,  la  8°.    Versailles,  1876. 

II  Rung,  Gh — Selvregiatrerende  meteorologiske  Instrnmenter,  constraerede  a 
G.  Bung.  24  pp.,  1  plate,  4°.  Kjfbenhavn,  1885.  (  Vidensk.  SeUk.  Shr.,  6  Retkke 
naturvidensh.  math.,  Afd.  III.  3,  p.  847.) 

II  Snndell,  A.  P.— Transportables  Barometer.  12  pp.  4°.  Helaingafbn,  1885. 
(Acta  Soc.  Sc.  Fetm.,  xy.) 

||   ■  — Ueber     eine     Modifikation     der     Quecksilberluftpnmpe.      Zweite 

Mhtheilung.     1 1  pp.  4«.    Helsingfors,  1885.    (Acta  Soc.  Sc.  Fa*.,  xr.) 


P— METEOROLOGY.— OBSERVATIONS. 

ft.  Europe,    a.  Austria. 

Hydrographisches  Amt  der  k.  k.  Kriegsmarine  in  Pola.— Meteoro- 
logisehe and  magnetisehe  Beobachtongen.  1885,  Jan. — Dec,  and  Results.  Oblong 
la,  8*. 

L  R.  Accademia  di  Commercio  e  Kantica  in  Trieste.— Ossemafeni 

meteocologiche.    1885,  Jan. — Dec,  and  Results.    Oblong  la.  8°.     Sheets. 

K  K  Central- Anstalt  fur  Xeteorologie  in  Wien.— Telegrafiseher  Wetter- 

bericht.    Jahrg.  ix.,  1885.    Jan.  1-Dec.  81.    la.  4°.    Sheets. 

K.  K.  Central- Anstalt  for  Xeteorologie  nnd  Erdmagnetismns,  Hone 

Warte  hei  Wien. — Beobachtungen.     1885,  Jan. — Dec,  and  Results.    8*. 

K  K.  Central- Anstalt  fur  Xeteorologie  nnd  Erdmagnetismus,  Vienna. 

— Jahrbucher.  Jahrg.  1883-84.  Neue  Folge  xx.-xxi.  Band.  (Vorwort  Ton 
J.Hann.)    2to1s.  la.  4°.    Wien,  1 885. 

K.  K.  Marine- Akademie.  Pinme. — Meteorologisehe  Beobachtungen.  1885, 
Jan. — Dec,  and  Results,    la.  8°.    Sheets. 

K.  K.  Sternwarte  in  Krakan. — Meteorologisehe  Beobachtongen.  1885,  Jan. 
—Dec,  and  Results,    la.  8°.    Sheets. 

Meteorologisehe  Beobachtongen  angestellt  an  der  k.  k.  Sternwarte  in 

Krakan  in  den  Jahren  1881-1885.    8  pp.  la.  8°.    Krakan,  1886. 

Eon.  ling.  Central- Anstalt  fur  Keteorolorie  nnd  Erdmagnetismns.— 

Jahrbucher  ....  unter  Mitwirkung  der  ODservatoren  I.  Knrl&nder  nnd 
Dr.  L.  Omber  heraasgegeben  von  Dr.  0.  SchenzL  Bd.  x.-xiv.  Jahrg.  1880-^ 
1884.     5  vols.  4°.     Budapest,  1883-85. 

In  the  Hungarian  language  also. 

•  

Osseiratorio  marittimo  de  Trieste.—  Rapporto  annnale  dell'  osservatorio 
marittimo  di  Trieste  (IV.  Sezione  deir  I.  R.  Accademia  di  Commercio  et  Nautica) 
contenente  le  osservaxioni  meteorologiche,  mareografiche  e  fenologiche  di  Trieste  e 
le  osservaxioni  meteorologiche  di  alcune  altre  stazioni  Adriatiche  per  l'anno  1884, 
icdatto  da  P.  OsnaghL    Vol.  I.    x.  +  120  pp.  la.  4°.    Trieste,  1886. 

b.  Belgium. 
Obserratoire  royal  de  Braxelles.— Bulletin  meteorologique.    1885,  Jan.  1— 

Dec.  81.    **.    Sheets. 
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c  Denmark. 

Damk  meteorolOgisk  Institat. — Bulletin  mettorotogioiie  da  Nord,  public  par 
lea  iLJtitute  metenrologiquea  dc  Norvege,  de  Danemark  et  de  Sncde.     Anne*  1885. 
Oblong  8*.    Copenhagoe,  sjl 
.  . — MaanedsovmigtoverVejrforholdene.     1885,  Jan.— Dec    f*. 

. — Meteorologisk  Aarbog  for  1882-83.    3  Tola.,  with  plates,  tf\     Kjfben* 

hftTU,  1888-84. 

French  text  also  in  parallel  columns. 

(I.  France. 
I  Bureau   central  mittorologiqne  de  France.— Bulletin  international. 

xxix*Annee.     1885,  Jan.  1 — Dec.  81.     4°. 

Obeerratoire  metforologiqne    de    Saint  -  Martin  -  de  -  Hinx,  France 

(Landes).  (Observations  m&eorologiques  faitea  a  Saint-Martin-de-Hinx,  (Landee) 
parH.  Carlier.)  xxi«  Annee.  Da  ler  Decembre  1884  au  30  NoTeuibre  18S5. 
82  +  6  pp.,  13  plates,  la  4°.    Bayonne,  1886. 

e.  Germany. 
Centralbureau  fftr  Xeteorologie  nnd  Hydrographie  im  GTOSBhersog- 

thnm  Baden. — Jahresbericht  .  .  .  nebst  den  Ergebnisseu  der  meteorologischen 
Beobachtungen  und  der  Wasserstandsaofaeichnungen  am  Rhein  und  an  seine* 
grdsscrn  Nebenflfissen  fur  das  Jahr  1884.  iv.  +  56  pp.,  11  plates,  la.  4°.  Karlsruhe, 
1885. 

. — Uebersicht  der  Ergebnisse  dirr  an  den  bauischen  meteorologischen 
Stationen  angestellten  Beobachtungen,  nebst  Wasserstandsaufzeichnungen  an  den 
wichtigsten  Hauptpegeln  des  Rheina  im  Monats  Jan. — Dei.  1885,  Nos.  195-S06.  f\ 
Sheets. 

Deutsche  Seewarte,  Hamburg. — Meteorologische  Beobachtungen  in  Deutsch- 
land  von  23  Stationen  11.  Ordnang,  sowie  stiindlk-he  Aufzeichnungen  yon  4  Normal- 
Beobachtungsstationen  der  Seewarte;  die  Sturrae  nach  den  Signalstellen  der 
Seewarte.  1883.  Jahrg.  vi.  (Einleitung  yon  Ch  Nenmayer.)  vii.  +  255  pp., 
sm.  f°.    Hamburg,  1885. 

Dent80he  Seewarte.— Wetterbericht  Jahrg.  x.  1885,  Jan.  1— Dec.  31.  *». 
Sheets. 

[Grossh.  badische  meteorologische  Centralstation.]— Ergebnisse  der  an 

den  meteorologischen  Stationen  des  urossheraogthuins  Baden  im  Jahre  1883  ange- 
stellten Beobachtungen.  .Nach  den  Angaben  der  meteorologischen  Centralstation. 
12  pp.  la.  8°.    B.l.e.a. 

[Hanptstation  des  forstlichen  Versnclurwesen  in  Prenssen.]— Beobacbt- 

nngs-Ergebnisse  der  yon  den  forstlichen  Versuchsanstalten  des  Kdnigretchs 
Preussen,  des  Herzogthums  Braunschweig,  der  thuringischen  Staaten,  der  lieichslande 
und  dem  Landesdirectorium  der  Provinz  Hannover  eingerichteten  forstlioh-meteoro- 
logischen  Stationen.  Herausgegeben  von  A.  Muttrich.  Elfter  Jahrg.,  1885, 
Jan. — Dec.    8°.    Berlin,  s.a. 

[ .] — Jahresbericht  uber  die  Beobachtungs-Ergebnisse  der  yon  den  forst- 
lichen Versuchsanstalten  des  Kdnigrcichs  Preussen,  des  Kdnigreichs  Wurttemberg, 
des  Heraogthums  Braunschweig,  der  thuringischen  Staaten,  der  Reichslande  and  dem 
Landesdirectorium  der  Provinz  Hannover  eingerichteten  fcretlich-meteorologischen 
Stationen.  Herausgegeben  von  Dr.  A.  MfLttnch.  Zehnter  Jahrg.,  1884.  128  pp. 
8°.    Berlin,  1885. 


||  K.  b.  meteorologische  Gentralstation,  Xttnchen.— Uebersicht  uber  di 

Witterungsverhaltnisse  im  Kdnigreiche  Bayern.  1885,  Jan.— Dec.  la,  ^.  Sheets. 
(Separat-Abdruck  au$  der  "  Augiburger-Abendzeituag") 

Konigliche  meteorologische  Central-Station,  Mtinchen.— Beobachtungen 

der  meteorologischen  Stationen  im  Konigreich  Bay  cm  untcr  Berucksichtigong  der 
Gewittererscheinungen  im  ivdnigreich  Wurttemberg.  Herausgegeben  ... 
durch  W.  VOn  Bezold  and  C.  Lang.  Sechter  Jahrg.,  1884.  With  plates, 
sm.  f\    Mdnchen,  1885. 

Kdnigliches  meteorologischefl  Institut,  Berlin.  —  Prenssische  Statistik. 

lxxxii.    Ergebnisse  der  meteorologischen  Beobachtungen  im  Jahre  1884.    xvi.  + 
170  pp.,  1  plate,  sm,  f°.    Berlin,  1884. 
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statistisches    Bureau    in   Berlin.— Witterung  naeh  den 

Beobachtungen  dee  kdniglichen  meteorologischen  Institute.  1885,  Jan. — Dec.  4°. 
{Statist.  Corresponded,  Jahrg.  xi.-xii.,  1885-86.) 

(Xeteorologische  Centralstation,  Stuttgart.)— Meteoroiogische  Beobacht- 

ungen  angesteUt  im  Jahre  1885  an  der  meteorologischen  Centralstation  Stuttgart 
▼on  Prof.  Dr.  Schoder.     12  pp.  oblong  8°.     e.l.e.a. 

( .) — Uebersicht  iiber  die   Witterungsverh&ltnisse    ....    nach   den 

Beobachtungen  der  wurttemb.  meteorol.  Stationen  1885.  13  pp.  oblong  la.  8°. 
s.l.e.a. 

rXeteorologische  Centralstation,  Stuttgart.]— Witterungsbericht  yon  den 

Jahren  1880-18*4  nach  den  Beobachtungen  der  wurttembergiscben  meteorologischen 
Stationen.  Von  Prof.  Dr.  Zech.  2  papers,  la  8*.  Stuttgart,  1885.  {Wurttemb. 
Jahrb.,  1885.) 


L-Kommisaion  sur  Untersuchung  der  deutschen  Meere  in 

I. — Ergebnisse  der  Beobachtungsstationen  an  den  deutschen  Kiisten  iiber  die 

physikalischen  Eigenschaften  der  Ostsee  and  Nordsee  und  die  FUcherei.    Jahrg. 
J  884.    Hefti.— xii.    Oblong  8°.    Berlin,  1886. 

f.  Great  Britain  and  Ireland. 
Army  Medical  Department;  London. — Annual  abstract  of  meteorological 

observations  taken  at  Netley  and  foreign  stations  in  the  rear  1883.     12  pp.  la.  8°. 
(Army  Med.  Dep.  Rep.,  1883,  App.  vhi.,  p.  844.) 

Benn,  T.  Gk — Weekly  meteorological  synopsis  and  remarks  on  the  weather  and 
crops  from  observations  taken  at  Newton  Heigny  Observatory,  Penrith.  December 
1883  to  December  1885.    40  pp.,  2  tables,  8°.    Penrith,  1886. 

il  FOX,  W.  L.— Tables  of  sea  temperature,  bright  sunshine  and  climate  at  Falmouth, 
for  the  year  1884,  and  notes  by  W.  L.  Fox,  with  other  meteorological  tables  for 
West  Cornwall  and  the  Scilly  Islands.  16  pp.,  1  diagram,  8°.  (Arm.  Rep. 
R.Cornwall  Polyt.  Soc,  1884,  p.  109.) 

XcLandaborOUgh,  X,  and  Preston,  A.  E.— Meteorology  of  Bradford  for  1885. 
Oblong  8°.    Sheet. 

Marriott,  W— The  meteorological  record.  Monthly  results  of  observations 
made  at  the  stations  of  the  Royal  Meteorological  Society,  with  remarks  on  the 
weather  for  the  year  1884.    Vol.  iv.,  with  map,  la.  8°.    London,  1885. 

II  Merrifieldy  J. — Meteorological  summary  [of  observations  recorded  at 
Plymouth]  for  the  year  1885.  Oblong  la.  8°.  Sheet.  ("Western  Daily  Mercury" 
Jan.  2,  1886.) 

Meteorological  Office!  London.— Daily  weather  report.  1885.  Jan.  1— Dec.  3K 
2  vols.  la.  4°.    s  l.e.a. 

. — Meteorological  observations  at  stations  of  the  second    order   for  the 
years  1980>8I.    2  vols.,  1  plate,  la.  4°,     London,  1885-86. 

— — .— Tho  weekly  weather  report  of  the  Meteorological  Office  for  the  year 
1885  (new  series),  containing  synoptic  charts,  and  descriptive  summaries  of  the 
weather  for  each  day  ;  also  tabular  summaries  of  temperature,  rainfall,  and  bright 
sunshine,  for  each  week.    New  series,  vol.  ii.,  1885.    la.  4°.    London,  s.a. 

Peek.  C.  E. — Meteorological  observations  for  the  year  1885.  Rousdon  Obser- 
vatory, Devon.    19  pp.  4°    London,  1886. 

[PrestOll,  T.  A.]— Results  of  20  yean'  observations  on  botany,  entomology 
ornithology  and  meteorology,  taken  at  Marlborough  College,  1865-1884.  Oblong  8°. 
Sheets. 


*,  C.  L. — The  summary  of  a  meteorological  journal,  kept  by  C.  L.  Prince, 
at  his  observatory,  Crowborough,  Sussex.      1885.    8  pp.  am.  f>.    '» l.«v. 

Baddiffe  Observatory,  Oxford. — Results  of  meteorological  observations  made 
at  the  Kadcliffe  Observatory,  Oxford,  in  the  year  1882,  under  the  superintendence  of 
2S.  J.  Stone.    Vol.  XL.    xii.  + 131  pp.  hi.  8°.    Oxford,  1885. 

II  Richards,  W.  H. — Abstract  of  tie  weather  at  Penzance  and  neighbourhood,  for 
the  year  1885,  together  with  met  core  logical  records  for  six  years,  from  I860  to 
1885,  both  inclusive,    la.  K    Sheet.     ["  Cornish  Telegraph:9} 

*  (Booke.  H.) — A  meteorological  register,  kept  at  Mansfield  Woodhouse,  In 
Nottinghamshire  ;  from  the  commencement  of  the  year  1785  to  the  end  of  the  year 
1794.  To  which  are  subjoined,  the  most  probable  indications  of  weather,  dtduciblo 
from  the  changes  in  the  barometer :  with  two  plates ;  describing  the  extraordinary 
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eflfetta  of  lightning,  and  the  appearance  of  a  angular  meteor.    25  + 14  pp.,  2  plate*, 
8*.    Nottingham,  1795. 

'Brooke],  H.— A  continuation  of  the  meteorological  register  kept  at  Mansfield 
Woodhouse,  from  the  year  1794  to  the  end  of  the  year  1795  ;  1795-96  ;  1796-97; 
1797-98;  1799-1800;  1801-2;  1802-3;  1803-4 ;  1804-5.   9  parts,  8°.   Nottingham, 

ML 

Stonjhurst  College  Observatory. — Results  of  meteorological  and  magnetical 
observmSone  by  the  Rev.  g.  J.  PeiTT.     1884.     95  pp.,  am.  8°.    Roehampton,  1885. 
The  Appendix  contain*  "  Results  of  met.  obsns.  taken  at  St  Ignatius9  College, 
Malta,  by  the  Rev.  J.  Sooles.    1884." 

h.  Italy. 
Osservatorio  eentrale  di  Siwcina.— Osseirasioni   meteoroiogiclie   fart* 

nelP  ostenratorio  eentrale  di  Siraeoaa  e  nelle  stasioni  della  rete  meteorico-agnra 
della  provincia.    Anno  ix.,  1885,  Jan.-Dec.    am.  f°. 

Osservatorio  della  Begia  Universita  di  Torino.— Bollettino.    Anno  Hi* 

(1884).    96  pp.  oblong  la.  8*.    Torino,  1885. 

B.  Osservatorio  astronomieo  di  Brera  in  l[ilano.--Osservasioni  meteoro- 

logiche   eseguite  nell'  anni  1884-5  col  riassunto   compofto  6ulle    medesime   da 
E.  PinL    2  parts,  sin.  f°.    s.l.ca. 

Societik  meteorologica  italiana.— Bollettino  decadieo  pubblicato  per  enra 
dell*  Osservatorio  eentrale  del  Real  Collegio  Carlo  Alberto  in  Moncalieri. 
Anno  XIII.,  1883-84.    em.  f>.    s.l.e.a. 

For  previous  dates  see  "  Associasione  meteorologica  italiana." 

Speeola  del  Seminario.  Alessandria*— Osservaaioni  meteorologiche.  Anui 
V.-XXV.,  1858-1878,  dal  P.  Pamisetti;  XXVI.-XXX.,  1879-1883,  dal 
G.  Yolante.    26  vols.     8°.    Alessandria,  1859-1885. 

Ufficio  eentrale  di  Xeteorologia,  Boma.— Bollettino  meteorico.  Anno  vnn 

1885,  Jan.  I— Dec.  81.    la.  4°.     Sheets.  

. — Meteorologia  Italiana.   Bollettino  mensile  Internationale.  Anno  XviiL, 
1882.    Oblong  sm.  8°.    Roma,  1883. 

i.  Norway. 
Vorwegisehes  meteorologisches  Institut— Jahrbuch    ...    fur  1884. 

Herausgegeben  von  H.  XofclL    »•  +  xiv.  -#-100+8  pp.  sm.  f*.    Christiania,  1885. 

j.  Portugal. 
Observatorio  do  Infante  D,  Lnii.— Annaes.  1883.     Vol.  xxi.,  144  pp. 

f*.    Lisboa,  1885. 
— . — Bolctim  meteorologico.    1885,  Jan.  1— Dee.  81.    f*.    Sheets. 

Observatorio  meteorologico  e  magnetico  da  Universidade  de  Coimbra. 

— Observacde*  meteorologicas  feitaa  ...  no  anno  de  1884.  (Prefacio  por 
A.  S.  ViigaS.)    ix.  +  186  pp.  fb.    Coimbra,  1885. 

k.  Russia. 
Physikalisches  Central-Observatorium,  St  Petersburg.— Annalen .   .   . 

Herausgegeben  von  H.  Wild.  Jahrg.  1883-84.  Theil  I.  und  II..  4  vols,  2  maps, 
s m.  f°.    St.  Petersburg,  1884-85. 

In  the  Russian  language  also. 

■  — Meteorologisches  Bulletin.     1885,  Jan.  1 — Dec.  31.    f>.    Sheets. 

In  the  Russian  language  also. 

Tifliser  physikalisches  Observatorinm.— Meteoroioirische  Beobachtnngen 

.  .  •  im  Jahren  1888-1884.    Herausgegeben  von  J,  Kielberff.     2  vols.  la.  8*. 
Tiflis,  1885. 

In  the  Russian  language  also. 

1.  Spain. 
Instituto  y  .Observatorio  de  Marina  de  San  Fernando.— Anaks .  .  . 

Publieados  de  Orden  de  la  Superiordidad,  por  el  Director  Don  C.  Plljaion. 
Seccion  2a.  Observations  meteorological.  Ano  1884.  iv.  +  134  pp.  f>.  San 
Fernando,  1885f  r 
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Obeeiratorio  de  Xadrid*  —  Observaciones  meteorological*  efectuadas  en  el 
Observatorio  de  Madrid  durante  loe  anos  1879-1881.  3  roU.,  with  plates,  8°. 
Madrid,  1881-83. 

■  .— Besumen  de  las  observaciones  meteorologies*  efectuadas  en  la  Peninsula 
y  algunas  de  sua  ialaa  adyacentes  durante  los  anos  1876-30,7  1881-82*  3  vol*.  8*. 
Madrid,  1833-35. 


m.  Sweden. 
KonsL  Svenaka  Vetenskaps-Akademien,  Stockholm.— Meteorologiska 

iakttagelser  i  Sverige  ntgifha  af  Kongl.  Svenska  Vetenskaps-Akademien,  ansttkla 
och  atarbetade  under  inseende  af  meteorologiska  central-anstalten.  Bd.  22.  2  dra 
Serien.  Bd.  8.  1880.  (Pcrord  af  Jt,  Bubenson.)  vii.  +  153  pp.  la.  4°. 
Stockholm,  1885. 

In  the  French  language  also. 

Veteorolqgiska  Central-Anstalt,  Stockholm.— Manadssfversigt  af  v&der- 

leken   i  Sverige    till   landtbrukets  tjenst   utgifven  under    meteorologiska  central- 

anstaltens  inseende  af  Dr.  H.  E.  Hamberg.  Arg&ng.  V.  1885.  f*. 
Stockholm,  1886. 

Observatoire  mltfarologique  de  lTJniversitl  d'Upsal— Bulletin  mensuel. 

Vol.  xvi.  Annee  1884.  Far  Dr.  H.  H.  HildebrancLwon.  74  pp.  la.  4«.  Upsal, 
1884-85. 

n.  Switzerland. 

||  Gautier,  E.  et  Kammermanil,  A.— Resume  m&eorologique  de  l'annee  1884 
pour  Geneve  et  le  Grand  Saint-Bernard.    49  +  96  pp.  8°.    Geneve,  1885. 

Schweiieriflche  meteor ologische  Centralanstalt  in  Zurich.—  Wetter- 

bericht.    1835,  Jan.  1— Dec.  31.    4°.    Sheets. 

In  the  French  language  also. 

U.— Asia.    a.  General. 

Hong-Kong  Observatory- — Fire-day  means  of  the  principal  meteorological 
elements  for  1884.    (By  W.  Doberck.)     3  pp.  sm.  f».    Dated,  Hong-Kong,  1885. 

. — Observations  and  researches  made  at  Hong-Kong  Observatory  in  the 

year  1884.     By  W.  Doberck.    23  +  165  +  21  pp.  f».    Hong-Kong,  1885. 

Imperial   meteorological   observatory,    Tokio.  —  Monthly  summaries 

and  monthly  means  for  the  year  1884,  with  4i  maps.     88  pp.  4°.    s.l.ca. 

In  the  Japanese  language  alffo. 

■        — Tridaily  weather  maps,  reports,  remarks,  and  indications.    1835,  Jan. — 
Dec.    12  vols.  4°.    s.l.ca. 

In  the  Japanese  language  also. 

Xagnetical  and  Meteorological  Observatory  at  Batavia.— Observation* 

.  .  Published  .  .  .  under  the  direction  of  J7  P.  Van  der  Stok.  Vol.  vL 
Meteorological  observations  made  from  January  l6t,  1881,  to  December  3  lit,  1882, 
and  results  of  meteorological  observations  made  from  January  1st,  1866  to  December 
31st,  1882.    ».  +  333  + 14  pp.  f».     Batavia,  1885. 

Observatoire  magnltique  et  mitforologique  de  Zi-ka-weL— Bulletin 

mensuel.    Tome  x.,  annee  1884.    With  plates,  em.  f».    Zi-ka-wei,  1885. 

Persian  Gulf. — Abstract  of  meteorological  observations  for  the  year  ending 
81st  March,  1885,  taken  at  Bushire,  Muscat,  and  Shiraz.  4  pp.,  1  plate,  sm.  f*. 
(Rep.  Admin.  Persian  Chdf  Polit.  Res.  and  Muscat  Polit.  Agency  for  1884-85, 
p.  11.) 

II  (Surveyor  General's  Office,  Colombo.)— Report  on  the  meteorology  of 

Ceylon  for  the  year  1884.     (By  P.  C.  H.  Clarke.)     38  pp.,  4  plates,  1  table  of 
rainfall,  f>.     (Administration  Rep.,  1884,  p.  25  5.) 

Surveyor  General's  Office,  Colombo.— Results  of  meteorological  observations 
in  Ceylon  during  the  months  of  January  to  December  1884-85.  f\  Sheets.  (SuppL 
to  the  Ceylon  Gov.  Gazette,  1884-36.) 
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b.  India. 

[Meteorological  Office,  Bengal]  —  Bay  of  Bengal  weather  chart.  1685. 
Jan.  1 — Dec.  81.    sm.  f>.    bbeets. 

Meteorological  Office,  Bengal. — Bengal  daily  weather  report.  1885,  April  SO 
— Nov.  7.    am.  f*.     Sheets. 

These  reports  arc  only  published  during  the  rainy  season. 

(Meteorological  Office,  BengaL) — Meteorological  and  rainfall  table  of  the 
Province  of  Bengal  for  the  months  of  January  to  December  1885,  with  annual  tables, 
sm.  f>. 

(  .) — Meteorological  and  rainfall  table  of  the  Province  of  Bengal  lor  the 

weeks  ending  January  9, 1885,  to  January  1,  188C.    f°. 

[Meteorological  Office.  Bombay.— Brief  sketch  of  the  meteorology  of  the 
Bombay  Presidency  in  1888-85.  (By  A.  N.  Pearaon  and  F.  Chambers.) 
2  papers,  8  plate?,  i°.    &l.e.a. 

[Meteorological  Office,  Calcutta.]— Note  on  the  meteorDlogy  of  the  year 
1884,  by  the  Meteorological  Reporter  to  ihc  Government  of  India.  IS  pp.  sm.  i». 
i.l.e.a. 

L_.]— Report  ou  the  meteorology  of  India  in  1883.  By  H.  F.  Blanfbrd. 
Ninth  year.     1  vol.,  with  plates,  P\    Calcutta,  1885. 

Meteorological  Office,  India. — Abstract  of  the  results  of  meteorological 
observations  taken  at  the  Aliporc  Observatory  in  the  months  of  Jan. — Dec.,  1885. 
sm.  f>.    Sheets. 

[Meteorological  Office,  India.] — Meteorological  observations  recorded  at  six 
stations  in  India  in  the  year  1884,  corrected  and  rednced.  Published  •  .  .  under 
the  direction  of  H.  F.  Blanford.    xi.  +  191  pp.  t°.    Calcutta,  1885. 

Meteorological  Office,  India. — Results  of  the  meteorological  obsexvatHJU 
taken  at  the  Alipore  Observatory,  from  4th  January  1885  to  2nd  January  1886, 
sm.  f\    Sheets. 

[Meteorological  Office,  India.]— Weather  report  1885,  Jan.  1— Dec  31. 
f°.    Sheets. 

(f. — Africa. 
Royal  Alfred  Observatory,  Mauritius—Results  of  the  meteorological 

observations  taken  during  the  year  1881,  at  the  Royal  Alfred  Observatory,  Mauritius 
89  pp.  sm.  (*.    s.l.e.a. 

[Service  meteoroloeique  dn  Crouvernement  general  de  1'AlgfeieJ— 

Bulletin  metobrologique  de  TAlgerie.      Annees  xe— xie,  1885,  Jan.  1—  Dec  31. 
fl>.     Sheets. 

ID. — America,    a.  Canada. 

Cnndall,    H.    J.— Abstract    of  meteorological   register   for   the   year    1884. 

Charlottetown,  Prince  Edward  Island.     Oblong  la.  8°.    Sheet 

(Magnetical  Observatory,  Toronto.)— General  meteorological  register  for  the 
year  1885.     6  pp.  8°.    s.l.ca. 

Meteorological  Office,  London. — Contributions  to  our  knowledge  of  the 
meteorology  of  the  Arctic  regions.  Vol.  I.  (Preface  by  R,  H.  Scott.)  xvi.  + 
495  pp.,  5  plates,  la.  4°.    London,  1885. 

b.  United  States. 

(Friend,  C.  W.) — Meteorological  observations  made  at  the  Canon  observatory, 
Carson  City,  Nevada,  during  the  years  1888  and  1884.      39  pp.  la.  8°.    Carson  City, 

1885. 

(Gerrish,  W.  P.,  and  Cole,  0.  B.)  — Blue  Hill  meteorological  observatory. 
Blue  Hill,  Norfolk  County,  Mast;.  A.  Lawrence  Botch,  proprietor.  Summary  of 
observations  for  the  year  ending  January  81,  1886,  together  with  the  summary  of 
the  corresponding  observations  made  at  the  U.  S.  Signal  Service  Station,  at  Boston. 
8  pp.  4°.    s.l.ca. 

HilirichS;  0. — Iowa  weather  report  for  1881  and  1882.  Report  of  the  Iowa 
weather  service  for  the  years  1881  and  1882.    8  parts,  8°.    Des  Moines,  1881-85. 
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New  York  Meteorological  Observatory.— Reports   ...    For  the  years 

ending  December  31st,  1882-84.    3  vols.  4°.    New  York,  s.a. 

For  previous  years  see  "  Abstract  of  registers  from  self-recording  instruments." 

Nipher,  F.  E.— [Bulletin  of  the]  Missouri  Weather  Service.  1885,  Jan.— Dec. 
4*. 

Office  of  the  Chief  Signal  Officer,  Washington.— Bulletin  of  international 

meteorology  for  the  months  of  January   1883— July  1884.     With  plates,  la.  4*. 
Washington,  1884-85. 

For  continuation  see  "  Summarv  and  Review  of  Internat.  Met.  Obs." 

Office  of  the  Chief  Signal  Officer,  Washington.— Summary  and  review 

of  international  meteorological  observations  for  the  months  of  August  to  December 
1884.     With  plates,  la.  4°.    Washington,  1885. 

This  is  a  continuation  of  the  "  Bulletin  of  international  meteorology." 

.  —  War  Department  weather  map.      1885,  Jan.   1 — Dec.   81.     la.  f*. 

Sheets. 

United  States  Kaval  Observatory. — Results  of  meteorological  observations 
made  at  the  United  States  Naval  Observatory  during  the  years  1881-1882.  2  parts, 
la.  4°.     Washington,  1885. 

c.  Central  America. 
Ministerio  de  Pomento  de  la  Bepublica  Mexioana.— Boletin.   Tomo  i*., 

1884,  Nos.  1-80.    la.  f>.    Sheets. 

Observatorio  meteorologico  del  Colegio  del  Estado  de  Puebla.— Resumen 

comparativo  correspondiente  a  los  anoa  de  1878,  1870,  1880,  1881,  1882,  1893  y 
1 884.    Observador,  Prof.  B.  Gonzalez,    la.  t°.    Sheet. 

Observatorio  meteoro!6gico-magnetico  Central  de  Mexico— Resumen 

comparativo  correspondiente  a  los  anos  de  1877, 1878, 1879, 1880,  1881,  1882,  1888 
y  1884.    la.  f*.    Sheet. 

d.  South  America. 

||  Doering,  0. — Observaciones  meteorolrfgicas  hechas  en  Mil  Nogales  (Cordoba) 
por  el  SenorDon  Ramon  J.  Moreno.  26  pp.  la.  8°.  Buenos  Aires,  1884.  (Bol. 
Acad.  Nac.  Cienc.  Cdrdoba,  vii.,  p.  475.) 

Ministdres  de  la  Marine  et  de  l'lnstruction  Fnblique,  Paris.— Mission 

scientifique  du  Cap  Horn.     1882-1883.  Tome  II.    Meteorologie.     Par  J.  Lephay . 
ii.  +  40  +  284  +  202  pp.,  6  plates,  4°.    Paris,  1885. 

Observatorio  meteorol6gico  central  del  Colegio  Pio  de  Villa  Colon 

(Montevideo). — Resumen  de  las  observaciones  meteorological  practicadas  en  el 
ano  1883-84.    Ano  II.    v.  +  70  pp.  la.  8°.    Montevideo,  1885. 

II  Oficina  meteorol6gica  Argentina. — Informes  anuales  y  documentor 
Informes  anuales  para  los  anoa  1883,  1884.  18  pp.  la.  4°.  (An.  Qfic.  Met. 
Argentina,  v.) 

II  Strachan,  R. — Results  of  meteorological  observations  made  at  Asuncion, 
Paraguay.    4  pp.  la.  8°.    (Quart  Jour*,  if.  Meteor.  Soc.f  zi.,  1885,  p.  238.) 

II  [Thompson,  A.  Gh] — Record  of  meteorological  observations  taken  at  the 
Public  Works  Department,  Georgetown,  Demerara.  Dec.  1, 1884  to  Feb.  27, 1886. 
Slips.     ["  Demerara  Argosy"'] 

e.  West  Indies. 

II  (Hall,  M.) — Weather  report  for  the  months  of  Jan.  to  April  and  July  to 
Dec.  1885.  Nos.  49-61.  sm.  f*.  Jamaica,  1885-86.  [From  the  Jamaica 
Gazette."] 

II  (Hann,  J.) — Klima  von  Porto  Rico.  2  pp.  sm.  t°.  (Meteor.  Zeitschr.  1886, 
Feb.,  p.  83.) 

Jefttnra  de  Obras  publicas  de  la  Tala  de  Puerto-Rico —Resumen  de  las 

observaciones  meteoroldgicas  verincadas  .    .    .   1885,  Jan. — Dec.  and  year.   su>.  f°. 
Sheets. 

[Walcott.  B.  BJ— Meteorology  of  the  year  1884  for  Barbados.  8  pp.  4". 
(Barbados  Agric.  Gazette,  April  1, 1685.) 
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45. — Australasia. 

(Vrtaar,  X.  A  C.)— Meteorological  report  [for  Western  Australia]  for  the 
year  1884.    18  pp.,  18  plates,  am.  f*.    Perth,  1885. 

Gore.  R.  B. — Meteorological  observations,  Wellington.  1884,  Jan. — Dec 
Slips. 

Government  Meteorological  Observer,  Queensland.— Report  ...  for 

the  year  1884.    (By  £,  HaCDonneU).    21  pp.,  1  map,  P.     (Brisbane,  sj.) 

II  Hector.  J.-— Abstract  of  meteorological  observations,  New  Zealand,  for  the 
quarters  ending  March,  June,  September,  and  December  1884.  am.  f*.  Sheets. 
(Extract* from  the  New  Zealand  Gazette,  1884-85.) 

Melbourne  Observatory. — Monthly  record  of  results  of  observations  in  meteoro- 
logjr,  terrestrial  magnetism,  etc,  etc.,  taken  at  the  Melbourne  Observatory,  together 
with  abstracts  from  meteorological  observations  obtained  at  various  localities  to 
Victoria.  Under  the  superintendence  of  R.  L.  J.  Ellerj.  1884,  Jul — Dec 
la,  8#.    Melbourne,  s.a. 

nteteOTOlOffical  Observer,  Hobart)— Meteorological  observations  made  at 
Hobart  and  other  places  in  Tasmania  during  the  year  1884.  17  pp.,  1  plate, 
sm.  t*.    Tasmania,  1885. 

II  Stirling.  J.— Notes  on  the  meteorology  of  the  Australian  Alps.  Bead  11  lb 
Dec,  1884.    28  pp.  8*.    (Melbourne,  1885.)    [  Trans.  R.  Soc.  Victoria.'} 

dp. — Sea. 
*  Diinisches  meteorologisches  Institut  nnd  deutsche  Seewarte.  — 

Tagliche  synoptische  Wetterkarten  fur  den  nordatlantischen  Osean  nnd  die 
anbegenden  Theile  der  Kontinente.  Yiertes  nnd  Erstes  Quart,  Sept.  1881  bis  Feb. 
1882.     2  vols.,  with  charts,  f*.    Copenhague  et  Hambourg,  1885. 

In  the  French  language  also. 

*  Duperrey,  L.  L — Voyage  antour  du  monde,  execute  par  ordre  da  Roi,  sar 
la  corvette  de  Sa  Majesty,  La  Coquille,  pendant  lea  annees  1822,  1823,  1824  et  1625, 
.  .  .  et  public*  sous  les  auspices  de  Son  Excellence  Mr  Le  Cu  de  Chabrol. 
2  vols.,  with  2  plates,  la.  4*.    Paris,  1829. 

Q— METEOROLOGY.— TABLES. 

II  AugUftbl,  F. — On  the  employment  of  the  formula  of  Lambert-Bessel  in 
meteorology.     15  pp.  8°.    Prague,  1885.     (Journ.  Matk.pkye.,  xiv.,p.  174.) 

In  the  Hungarian  language. 

T— PERIODICALS,  PROCEEDINGS,  TRANSACTIONS,  AND 

ANNUAL  REPORTS. 

Aardrqks-knndig  Genootschap,  Amsterdain.— Tydschrift  .  .  .  gevestigd 

te  Amsterdam,  onder  Redactie  von  C.  M.  Kan  en  N.  W.  Posthumus.     DeeL 
IX— VII.    S  vols.,  with  plates,  la.  4°.    Amsterdam  en  Utrecht,  1877*1884. 
For  later  series  see  "  Nederlandach  Aardrijkskundig  Genootschap." 

Academia  nacional  de  ciencias  en  C6rdoba.— Boletin.    Tomo  vii.    With 

plates,  la.  8*.    Buenos  Aires,  1684. 

Academia  Romana.  —  Analele.  Seria  II.  Tom.  iv.-vii.  Sectiunea  1. 
1881-85.    4  vols.  4°.    Bucnresci,  1882-85. 

Acadiinie  des  Sciences,  Paris.— Coroptes-Bendus  hebdomadaires  des  seances. 
•    .    .   Tomes  c— ci.,  1885.    2  vols.  4°.    Paris,  1885. 

Aeronautical  Society  Of  Great  Britain.— Annual  reports.  For  the  years 
1883-84.     129  pp.  sm.  8°.    Greenwich,  s.a. 

American  Meteorological  Journal.— A  journal  devoted  to  meteorology  and 

allied  branches  of  study.  Edited  by  M.  W.  Harrington.  Vol.  L,  May,  1884— 
April,  1885.    la,  8°.    Detroit,  sot. 


American  Philosophical  Society.— Early  proceedings  of  the  American 
Philosophical  Society  for  the  promotion  of  useful  knowledge,  compiled  by  one  of  the 
Secretaries,  from  the  manuscript  minutes  of  its  meetings  from  1744  to  1838.  (Preface 
by  H.  Phillips,  Jr.)     iii.  r  875  pp.,  6  plates,  8°.    Philadelphia,  1884. 

-.—Proceedings  of  the  American  Philosophical  Society  held  at 


for  promoting  useful  knowledge.    Vols,  xxl-xxii.  May  1883  to  Oct.  1885.    2  vok, 
with  plates,  la.  8*.    Philadelphia,  1884-5. 
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Archives  des  sciences  physiques  et  naturelles.—  Troisieme  periode. 

Tomes  xiii.-xir.    2  vols.,  with  plates,  8».     Geneve,  1885. 

Assmanili  R. — Dss  Wetter.  Meteorologische  Monatsschrift  fur  Gebildete  allex 
Stande.    II.  Jahrg.,  1885.    With  plate,  la.  8°.    Magdeburg,  1886. 

Association  scientiflque  de  France. — Bulletin  hebdomadalre.  Deuxieme 
sene.    Tomes  xi.-xii.,  1885-86.    2  vols.  8°.    Paris,  1885. 

(Botanic  Gardens,  TrillidadJ-rReport  oh  the  condition  and  operations  of  the 
Botanic  Gardens  Department  for  1884.  (By  H.  Frestoe.)  9  pp.  f».  ( Trinidad 
Council  Paper,  No.  81, 1885.) 

British  Association  for  the  Advancement  of  Science.— Report  of  the 

fifty-fourth  meeting  of  the  British  Association  for  the  Advancement  of  Science;  held 
at  Montreal  in  August  and  September  1884.  lxxxviii.  -1-979  +  111  pp.,  9  plates,  8°. 
London,  1885. 

Bureau  central  mltiorologique  de  France.— Annates  .  .  .  pnhliels 
parE.  Xascart:— 

Annee  1882.    IL  Bulletin  des  observations  francaises  et  revue  climatologique. 

1  vol.,  with  plates,  la.  4°.    Paris,  1885. 
1888.      I.  Ittude  des  orages  en  France,  et  me*moires  divers.     1  vol,  with 
plates,  la.  4°.    Paris,  1885. 
III.  Pluies  en  France.    1  vol.,  with  plates,  la.  4°.    Paris,  1885. 
IV.  Mlteorologie  generate.     1   vol.,  with  plates,  la.  4°.     Paris, 
1885. 

Bureau  Of  Industries,  Toronto. — Annual  report  of  the  Bureau  of  Industries 
for  the  Province  of  Ontario,  1 884.  3  +  zcvi.  +  1 12  pp.,  1  plate,  la.  8°.  Toronto, 
1885.    {Sessional  Papers,  xvii.,  Part  vii.,  No.  84.) 

Contains  some  meteor,  obs.  and  a  Paper  on  the  Climate  of  Ontario. 

*  Ciel  et  Terre. — Revue  populaire  d'astronomie,  de  m&eorologie,  et  de  physique 
du  globe.  2e  sene,  annee  i. ;  1"  Mars  1885—15  Femer  1886.  1  vol.,  with  plates, 
8°.    Bruxelles,  o.a, 

Colonial  Museum  and  Geological  Survey  of  New  Zealand.— Nineteenth 

annual  report  on  the  Colonial  Museum  and  Laboratory,  together  with  a  list  of 
donations  and  deposits  during  1888-84,  and  the  fifteenth  annual  report  on  the 
Colonial  Botanic  Garden,  1888-84.    50  pp.  la.  8°.    Welliogton,  1885. 

Comiti  international  des  Poids  et  Mesures.— Proces-verbaux  des  seances 

de  1884.     186  pp.  8°.    Paris,  1885. 

Commission  mltlorologique  du  Departement  de  Vauclusc.— Compte- 

Bendu  pour  l'annee  1884.    26  pp.,  5  plates,  sm.  P.    s.l.e.a. 

Deutsche  meteorologische  Gosellschaft—  Meteorologische  Zeitschrift. 
Bedigirt  von  W.  Kdppen.    II.    Jahrg.  1885.    With  plates,  sm.  f>.    Berlin,  s.a. 

Deutsche  Seewarte —Aus  dem  Archiv  der  Deutschen  Seewarte.  v.-vi.  Jahrg., 
1882-88.     2  vols.,  with  plates,  la.  4°.    Hamburg,  1884-85. 

.«— Monatliche  Uebersicht  der  Witterung  fur  jeden  Monat  des  Jahres  1884. 
Jahrg.  iz.    With  plates,  la.  8°.    Hamburg,  s.a. 

Direction  g&aerale  des  services  hydrographiques  de  la  Marine,  Paris. 

— Annates  hydrographiques.  2*  sene.  Tome  vii.,  annee  1885.  With  plates,  la.  8°. 
Paris,  1885. 

For  previous  vols,  see  M  De*p6t  des  Cartes  et  Plans." 

Finsha  Vetenflkaps-Societeten.— Ofversigt  af  Pinska  Vetenskaps-Societetens 
fdrhandlingar.    zxvi.    1888-1884.    With  plates,  8°.    Helsingfors,  1884. 

Franklin  Institute,  Philadelphia,— The  journal  of  the  Franklin  Institute,, 
devoted  to  science  and  the  mechanic  arts,  published  by  the  Institute,  under  the" 
direction  of  the  Committee  on  publication.    Third  series,  vols,  lxxxbc-xc,  1885. 
2  vols.,  with  plates,  8°.    Philadelphia,  1885. 

Hansa. — Zeitschrift  fur  Seewesen.  (Bedigirt  und  herausgegeben  von  W.  YOU 
Freeden.)    zrii.  Jahrg.,  1885.    sm.  f\    Hamburg,  s.a. 

Hinrichfl,  Gh— Third  biennial  report  of  the  Central  Station  of  the  Iowa  Weather 
Service.    38  pp.,  1  plate,  8°.    Des  Moines,  1888. 

Hydrographisches  Amt  der  Admiralitat,  Berlin.— Annalen  der  Hydro- 

graphie  und  maritimen  Meteorologie.  Organ  des  hydrographischen  Amtes  und 
der  deutschen  Seewarte.    xiii.  Jahrg.,  1885.    With  plates,  la.  8°.    Berlin,  s.a. 

Institucion  Libre  de  Ensenansa,  Madrid.— Boietin.     Tomo  ix.,  1885. 

buS*.    Madrid,  1886. 
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Xaiserliche  Asradmnie  der  Wissenschaften,  St  Petersburg.— Ueper- 

torium  fur  Meteorologie.    Redigirt  yon  Dr.  H.  Wild.    Band  ix.f  with  plates,  sm. 
f>.     (St.  Petersburg),  1885. 

Title  page  in  Russian  language  also. 

Xais.  Konigl.  geographische  Gesellschaft  in  Wien.— Mittheilungen.  1884. 

Herausgegeben  vom  Redactions-  und  Vortrags-Comite*.    Bedacteur  :  V.  y.  Haardt. 
zxrii.  Band  (der  neuen  Folge  xvii.).    With  plates,  la.  8°.     Wien,  1884. 

IL  K.  hydrographisches  Amt,  PolfL — Mittheilaugcn  bus  dem  Gebiete  det 
geewesens.    Jahrg.  1885.    xiil.  Band.    With  plates,  la.  8°.    Pola,  1885. 

Contains  also  some  unnumbered  pages  of  meteorological  observations  recorded  at 
Pola  during  1884-85. 

*  KetUer,  J.  L — Zeitschrift  fur  wissenschaitliche  Geographic.  Band  ▼.  With 
plates,  la.  8°.     Vienna,  1885. 

Discontinued. 

1  KaW  Observatory. — Report  of  the  Kew  Committee  for  the  year  ending 
October  81, 1885,  with  appendices  containing  results  of  magnetical,  meteorological, 
and  solar  observations  made  at  the  Observatory.  27  pp.  8°.  London,  1885. 
(Proc.  Roy.  Soc.t  1885.) 

Knowledge.— An  illustrated  magaxino  of  science  plaiuly  worded,  exactly 
described.  Conducted  by  R.  A.  xTOCtor.  Vols,  vii.-viii.,  Jan. — Oct.,  1865. 
2  vols.  4".    London,  1885. 

Kongelige  danske  widenskabernes  Selakab.— Oversigt  over  det    .    .   . 

Forhandlinger  og  dets  Medlemmers  Arbejder  i  Aaret  1884.      With  plate,  la.  8°. 
Kj^benhavn,  1884-1885. 

KonigL  s&chs.  meteorologisches  Institut— Jahrbuch  .  .  .  1884.  Zweiter 

Jahrg.    366  +  24+19  pp.,  la.  4°.    Leipzig  und  Chemnitz,  1885. 

Leicester  Literary  and  Philosophical  Society —Report  of  the  Council 

•    .     .     .    presented  to  the  annual  General  Meeting,  assembled  June  22ud,  1885. 
86  +  89  pp.  8°.    Leicester,  [1885]. 

Contains  also  "  Transactions.    Fiftieth  Session.     1884-1885." 

•  London,  Edinburgh,  and  Dublin  Philosophical  Magazine  snd  Journal  of 
Science. s  Conducted  by  Sir  R.  Kane.  Sir  w.  Thomson,  and  W.  Francis. 

Fifth  series.     Vols,  xix.-xx.,  1885.    2  vols.,  with  plates,  8°.    London,  s.a. 

Manchester  Literary  and   Philosophical  Society— Menu irs.     Third 

series.    Eighth  volume.    1  vol.,  with  plates,  8°.    London,  1884. 

. — Proceedings.      Vols.    xxiii.-xxiv.       Sessions    1883-85.      2    vols.    8*. 
Manchester,  1884-85. 

Meteorological  Commission,  Cape  of  Good  Hope.— Report    ...    for 

the  year  1884.    vii.  +  57  pp.,  7  plates,  urn.  f°.    Cape  Town,  1885. 

Meteorological  Council,  London. — Report  of  the  Meteorological  Council  to 
the  Royal  Society,  for  the  year  ending  81st  of  March  1885.  130  pp.,  12  plates,  la. 
8°.    London,  1886. 

(Meteorological  Office,  Bengal.) — Administration  report  of  the  meteorological 
Reporter  to  the  Government  of  Bengal,  for  the  years  1888-84,  1884-85.  2  parts, 
sm.  f>.    B.Le.a. 

[[Meteorological  Office,  India.] — Report  on  the  administration  of  the  meteoro- 
logical department  of  the  Government,  of  India  in  1884-85.     102  pp.  fV.    8,1  ea. 

Meteorological  Office,  London. — Quarterly  weather  report  of  the  Meteoro- 
logical Office  for  1877.  (Preface  by  R.  H.  Scott.)  ii.  +  154  +  42  pp.,  125  plates, 
la.  4°.    London,  1885. 

. — The  monthly  weather  report  of  the  Meteorological  Office  for  the  year 
1885.     142  +  xii.  pp.,  24  plates,  la.  4°.    London,  1886. 

Meteorological  Office,  Madras. — Administration  report  of  the  meteorological 
reporter  to  the  Government  of  Madras,  for  the  year  1884-85.  (By  E.  I.  PogSOIL) 
80  pp.  la.  8°.    Madras,  1885. 

Meteorological  Service,  Dominion  of  Canada,— Monthly  weather  review. 

1885,  Jan. — Dec.    With  plates,  la.  4°.    s.l.c.a. 

. — Report  .    .    .  by  C.  C&rpmaeL    For  the  year  ending  December  81, 

1883.    xxiv.  + 169  pp.,  6  plates,  la.  8°.     Ottawa,  1885. 

Ministers  de  la  Marine  et  des  Colonies,  Paris.— Revue  maritime  et 

coloniale.    Tomes  lxxxv.-lxxxviii.    4  vols.,  with  plates,  la.  8°.    Paris,  1885-86. 
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*  Nature. — A  weekly  illustrated  journal  of  science.   Vols,  xxxi.-xxxii.    1884-85. 
S  vols.,  with  plate,  la.  8°.    London  and  New  York,  1865. 

*  Nature,  La. — K&lacteur  en  chef  G.  Ti88andier.  Table  des  niat&res  des 
dix  premieres  annles  (1873-1882).  Table  par  noma  d'Autears — Table  des  grarurcs. 
384  pp.  am.  f>.    Paris,  [1885.] 

*  . — Revue  des  sciences  et  de  leurs  applications  aux  arts  et  a  l'industrie. 

Journal  hebdomadaire  illostre'.  ReVlacteur  en  Chef  Cr.  Tissandier.  xiii*  ann6c, 
1885.  1"  et  2e  Semestres.    2  vols.    am.  f9.    Paris,  s.a. 

*  Nautical  Magazine  for  1885.  New  series.  A  journal  of  papers  on  subjects 
connected  with  maritime  affairs.    Vol.  liv.    8°.    London,  s.a. 

Nederlandsch  Aardrijkslnindig   Genootschap.  —  THdschrift    .... 

Ssvestigd  te  Amsterdam,  onder  redactie  van  C.  M.  Kail,  N.  W.  POfthUBMlS,  rn 
.  JE.  C.  A.  Timmerman.    Tweede  eerie.    Deel.  I. — II.    Meer  uitgebrtidc  arti- 
kelen.    2  vols.,  with  p'ates,  8°.     Amsterdam  en  Utrecht,  1884-85. 

. — Tijdschrift  .  .  .  gevestigd  tc  Amsterdam,  onder  redactie  van  C.  M. 
Kan,  N.  W.  PoathumilS,  en  J.  M.  C.  A.  Tixmnerman.  Tweede  serie.  Deel. 
I.— II.  Verslagen  en  aardrijkskundige  mededeelingen.  2  voIh..  with  plates,  8°. 
Amsterdam  en  Utrecht,  l?84-85. 

Obeerratorio  aatron6mico  national  de  Tacnbaya.— Anuario    .... 

para  el  anos  de  1885  y  1886.  Formado  bajo  la  direccion  del  Ingeniero  A. 
AngXliano.    Alios  v.-vi.    2  vols.,  with  plates,  sm.  8°.    Mexico,  1884-85. 

Obeervatorio  de  Madrid.— Anuario.  Ano  xviii.,  1880.  440  pp.  sm.  8°. 
Madrid,  1879. 

Oesterreichische  Gesellschaft  f&r  Meteorologie  — Zeitschrift.  Redigirt  von 

J.  HaniL    Band  xx.     With  plates,  la.  8°.     Wien,  1885. 

[Office  of  the  Chief  Signal  Officer,  Washington.]— Annual  report  of  the 

Chief  Signal  Officer  to  the  secretary  of  War  for  the  years  1888-84.  2  vols.,  with 
plates,  la.  8°.    Washington,  1884. 

. — Monthly  weather  review.      1884.   1885,  Jan.-Uec.     With  chart*,  4°. 

Washington,  1884-85. 

(Office  of  the  Government  Statist,  Melbourne.)—  Victorian  year-book  for 

1883-4.  (Eleventh  year  of  issue.)  By  H.  H.  Hayter.  ri.  +  695  pp.,  3  folding 
rabies,  1  map,  8°.    Melbourne,  1884. 

Ontario  Agricultural  College. — Tenth  annual  report  of  the  Ontario  Agri- 
cultural College  and  Experimental  Farm,  for  the  year  ending  81st  December,  1884. 
988  pp.,  14  plates,  la.  8°.  Toronto,  1885.  (Sessional  Papers,  xvii.,  1885,  Part  iv., 
No.  18.) 

Contains  some  meteor,  obs.,  including  obs.  of  the  temperature  of  the  soil. 

Petermann'B  (Dr.  A.)  Mitteilnngen  aus  Justus  Perthes'  geographfecher 
Anstalt.  Heransgegeben  von  A.  Snpan.  31  IfcL,  18S5.  With  plates,  4°. 
Gotha,  s.a. 

.  — — —  aus  Justus  Perthes*  geographischer  Anstalt.    Herausgegebeu  von 

Dr-  A.  Snpan.  Erg&nzungsband  xvii.,  1884-85,  Nos.  76-80.  With  plates,  4°. 
Gotha,  1885. 

Phynkaliflcher  Verein  zu  Frankfort  am  Main. — Jahresbericht ...  fur 

das  Rechnungsjahr  1883-84.  79  pp.,  6  sheets  of  met.  obsns.  for  1884,  8  diagrams, 
8°.    Frankfurt  a/M.,  1885. 

II  Physikalisches  Central  Observatorium,  St.  Petersburg.— Jahresber- 
icht .  .  .  fur  1883  und  1 884.  Der  Akademie  abgestattet  von  H.  Wild.  ii.+ 
114  pp.  sm.  f».     St.  Petersburg,  1885.     (ReperL  Meteor.,  ix.) 

PontifLcia  Universitfl  GregOriana,  continuaiione  del  bullettino  meteorologico 
dell*  Osservatorio  del  Collegio  romano,  con  corrispondenza  e  bibliografia  per 
l'avanxamento  della  fisica  terrestre,  fondato  dal  P.  A.  Secchi.  Vols,  xxii.-xxiii., 
1883-84.     2  vols.  sm.  f°.     Roma,  1883-84. 

(Principal  Civil  Medical  Officer,  Straits  Settlements.)— Annual  medical 

report  on  the  Civil  Hospitals  in  the  Straits  Settlements,  for  the  j'oar  1884.  40  pp. 
am.  ft    s.l.eju 


Royal  Cornwall  Polytechnic  Society. — The  fifty-second  annual  report,  1884. 

xii.  + 124  +  36  +  1 1  pp.,  8  plates,  8°.     Falmouth,  s.a. 

Royal  Geographical  Society.  London.— Proceedings   ...   and  monthly 

record  of  geography.    New  monthly  series.    Vol.  vii.,  1885.    With  plates,  la.  8°. 
London,  1885. 


108  Report  of  the  Meteorological  Council. 

Boyal  Meteorological  Society,  London.— Quarterly  journal.  VoL  xL,  1885. 

With  plates,  la.  8°.    London,  1885. 

[Royal]   National  Lifeboat  Institution. — Tbe  life-boat  Journal  of  the 

National  Life  boat  Institution.    VoL  xiL,  Feb.  1888  to  Not.  1885.     With  plates,  la. 
8*.    London,  1885. 

Royal  Society  Xrf  London.— Proceedings.  Dee.  1884  to  Dee.  1885.  Vo» 
xxxvui.-xxxU.    2  vols.,  with  plates,  8".    London,  1885-88. 

Royal  Society  of  New  Sonth  Wales.— Journal  and  proceedings 

for  1884.    Vol.  xviii.    Bdited  by  A.  Idrersidge.    1  Vol.,  with  plates,  8*.     Sydney, 
1885. 

Royal  Society  Of  Tasmania.— Papers  and  proceedings  ...  for  1884. 
1  vol.,  nith  plates,  8*.    Hobart,  1885. 

Royal  United  Service  Institution,  London.— Journal.   Vol.  xxviii,  with 

plates,  8°.  London,  1885. 

Rugby  School  Natural  History  Society.— Report   ...   for  the  year 

1884.    xri.  +  52  pp.,  1  plate,  8°.    Rugby,  1885. 

Scientific  Department  of  the  Naval  Technical  Committee,  St  Peters- 
burg.-—Naval  Repertory.  1885,  No*.  3-12;  1886,  Nos.  1-2.  Vols.  ccviL-ccariiL, 
6  to  to.,  with  plates,  la.  8°.     St.  Petersburg,  1885-86. 

In  the  Russian  language. 

Severn  Fishery  Board. — Nineteenth  annual  report  of  the  Board  of  Con- 
servators of  the  Severn  Fishery  District,  with  list  of  Conservators  for  the  year 
1885-86,  and  resolutions  passed  at  a  meeting  of  the  Board,  held  at  the  Guildhall, 
Worcester,  on  the  2 1st  January,  1886.     79  pp.,  1  plate,  8°.    Worcester,  1886. 

Smithsonian  Institution,  Washington* — Annual  report  of  the  Board  of 

Regents  of  the  Smithsonian  Institution,  showing  the  operations,  expenditures,  and 
condition  of  the  Institution  for  the  year  1883.  xxxviii.  +  959  pp.,  2  plates,  hi.  8*. 
Washington,  1885. 

Societa  meteorologica  italiana. — Bolletino  mensuale  puhblicato  per  cora  dell 
osservatorio  centrale  del  Real  Collegio  Carlo  Alberto  in  Moncalieri.  Serie  IT- 
Vols,  iv.-v.,  1883-85.    2  vols.,  with  plates,  sm.  f°.    Torino,  1884-85. 

S0Ci£t6  mltiorologiqne  de  France.— Annuaire.    Tomes  xxx.,  xxxii.,  1882, 

1884.  2  vols.,  with  plates,  la.  8°.    Paris,  s.a. 

Society  Of  Arts,  London. — Journal.  Vol.  xxxiii.  From  November  1884  in 
November  1885.    la.  8°.    London,  1885. 

Symons's  monthly  meteorological  magazine.  Vol.  xx.,  1885.  With  plates,  8*« 
London,  s.a.     • 

Yorkshire  Philosophical  Society.— Annual  reports   ...   for  1884-85. 

Presented  to  the  annual  meeting,  February  3rd,  1885,  and  2nd,  1886.    2  vols.  la.  8°. 
York,  1885-86. 

TJ— RAINFALL. 

(Adelaide  Observatory). — Rainfall.     1884-85,  Jan.-Dec.    4».    sJ.eJL 

(Barbados.) — Summary  of  the  rainfall  for  the  year  1884.  4°.  Sheet  (Barba- 
dos Agric.  Gazette,  April  1, 1885.) 

||  Bnchan,  A— The  rainfall  of  the  British  Islands.    Read    ...     16  Dec. 

1885.  10  pp.,  1  plate,  8°.     (Proc.  Phil.  Soc.  Glasgow,  xvii.) 

0  (Hall,  M.) — Jamaica  rainfall  for  the  years  1882,  1883,  and  1884.  12  pp.  sm. 
f°.  Kingston,  1885.  (Suppl.  Jamaica  Gazette,  ir.s.,  viii.,  No.  32,  Nov.  5, 1885, 
p.  691.) 

II  Hartrenz.  — . — Pluies,  gelees  et  gr&les  dans  la  Qironde.  10  pp.,  1  plate,  la.  8*. 
(Bordeaux,  siaTJ    (Bull.  soc.  gSogr.  commerc.  Bordeaux,  1885.) 

II  Will,  S.  A. — On  observations  of  the  solar  thermometer  at  Lucknow.  17  pp. 
6°.    Calcutta,  1885.     (Jour*.  Aaiat.  Soc.  Bengal,  liv.,  1885,  p.  23.) 

||  HirflCh,  A. — I*  regime  pluvial  dans  le  Canton  de  Neuchitel  de  1864  a  1884. 
7  pp.,  1  plate,  4°.     [Mem.  Soc.  sc.  Neuchdtel.'] 


II  Lang,  C. — Niederschlagsmaiima  in  Bayreuth  und  Munchen  wahreod  dei 
Zeitraumes  1850-1864.  8  pp.  sm.  f\  (Beobacht,  meteor.  Stationen  K.  Bayer*,  vi.j 
1884.) 
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Obsarvatorinm  te  Batavia.—- Regenwaarnemingen  in  Nederlandsch-Indi€. 
Zetde  Ja*rgang,  1884,    Door  Dr.  S»  Fjgee..    z.  +  408  pp.  8«.    Batavia,  1885; 

Title  page  and  Preface  in  the  English  language  also. 

Office  of  the  Chief  Signal  Officer,  Washington.— The  effect  of  wind  currents 

on  rainfall.    Prepared  under  the  direction  of  W.  B.  Hasen  by  Q».  B.  €utti0. 
Signal  Service  Notes,  No.  xvi.     11  pp.,  2  plates,  la.  8°.     Washington,  1884. 

(Preston.  T.  A.)— Wiltshire  rainmll,  1878-85.  Oblong  8°.  Sheets.  Marl- 
borough, 1880-88. 

Prince,  C.  L. — Observations  upon  the  drought  and  temperature  of  the  past 
summer.     [1885.]     sm.  r\    Sheet.    Dated,  Crowborough,  Sept.  8th.,  1885. 

II  "RffwlHij  V. — Sur  la  distribution  des  pluies  dans  l'Afrique  meridionale.  20  pp., 
2  plates,  la.  4*.     (Ann.  Bureau  central  mtteor.  France,  1888,  iv.,  p.  B.  11.) 

BllBSOH,  H.  C. — Results  of  rain  and  river  obserrations  made  in  New  South 
Wales  during  1884.    61  pp.,  3  plates,  la.  8°.    Sydney,  1885. 

Surveyor  General's  Office,  Colombo.— Return  of  rain&ll  in  Ceylon  during 
1884,  and  means  during  different  periods,    la.  f».    Sheet. 

SymonB,  Gh  J. — British  rainfall,  1884.  On  the  distribution  of  rain  over  the 
British  Isles,  during  the  year  1884,  as  observed  at  more  than  2,000  stations  in  Great 
Britain  and  Ireland,  with  articles  upon  various  branches  of  rainfall  work.  48  +  042 
pp.,  7  plates,  8°.    London,  1885. 

II  Upton,  W. — The  distribution  of  rainfall  in  New  England,  February  10th — 
14th,  1686.  6  pp.,  1  plate,  la.  8°.  Providence,  1886.  (Science,  No.  168,  Mck.  19, 
1886.) 

II  Wild.  H. — Einfluss  der  Qualit&t  und  Aufstellung  auf  die  Angaben  der  Regen^ 
messer.    28  pp.  la.  4°.     (St.  Petersburg),  1885.     (Repert.  Meteor.,  ix.,  No.  9.) 

II  Woeikofli  A. — Die  Regenverhaltnisse  des  malayisehen  Archipel.  48  pp.  la. 
8*.     (Zeitschr.  Oesterr.  Geseilsch.  Meteor.,  Wien,  xx.,  1885,  pp.  113,  201,  250.) 


W— TEMPERATURE. 

Jraltj,  London. — Chart  showing  the  surface  temperatures  of  the  Atlantic, 
Indian  and  Pacific  Oceans.  Compiled  from  charts  published  by  the  Meteorological 
Office,  1884.    1  chart,  la.  f*.    London,  1885. 

II 

W      .       .      . 
18  pp.,  4  tablet,  8°.    (Aroh.  Neerl.  xx.) 

*  Carpenter,  W.  B.— On  the  temperature  and  movements  of  the  deep  sea. 
Being  the  substance  of  a  lecture  delivered  before  the  Philosophical  Societies  of 
Tweeds,  Bradford,  and  Newcastle-on-Tyne,  in  February  1872.  15  pp.  8*.  (Pop. 
Sc.  Rev.,  xi.,  No.  xliii.,  p.  121.) 

II  Erk,  F. — Ueber  die  Darstellung  der  stundlichen  und  jahrlichen  Vertheilung 
der  Temperatur  dureh  ein  einziges  (Thermo-lsoplethen-)  Diagramm  und  dessen 
Yerwendung  in  der  Meteorologie.  19  pp.  sm.  f*.  (Meteor.  ZeiUchr.  deuttche 
meteor.  Geseilsch.,  1885,  Aug.,  p.  281.) 

|| . — Zur  Temperatur  von  Munchen.     Reduction  der  Stnndenmittel  und 

der  dureh  Beobachtungstermine  und  Thermographen  erhaltenen  Mitteltemperaturen 
auf  wahre  Tagesmittel.  5  pp.  la.  4°.  (Beob.  meteor.  Stationen  K.  Bayern,  vi., 
1884,  p.  45.) 

||  Waim  J,— Die  Temperaturverhaltnisse  der  deterreichischen  Alpenlftnder. 
III.  Theil.  (Schloss.)  166  pp.  la.  8°.  (Sitzb.  k.  Akad.  Wissensch.,  Bd.  xcii.,  ii. 
Abth.,  1885,  p.  38.) 

. — Die  Temperaturverhaltnisse  der  osterreichischen  Alpenlander.  HI. 
Theil.  (Schluss.)  4  pp.  la.  8°.  (Star  math.-naturw.  CI.  k.  Akad.  Wiueneck., 
Wien,  1885,  No.  xm.,p.  122.) 

||  ■  — On  the  reduction  of  temperature  means  from  short  series  of  observa- 

tions to  the  equivalents  of  longer  periods.  9  pp.  la.  8°.  (Quart.  Journ.  R. 
Meteor.  Soc.,  xi.,  1885,  p.  28.) 

II  Hautrenx,  — . — Temperatures  de  la  mer  et  coups  de  vent  de  Bourdeaux  a 
New  York.  16  pp.,  1  plate,  la.  8°.  (Bordeaux,  1885.)  (Mem.  Soc.  ec.  phys.  not. 
Bordeaux,  t.  II.,  8*  eerie,  1«*  cahier.) 


II  Boys-Ballot,  C  H.  B. — Etude  d'une  variation  periodique  de  la  temperature  en 
27,875  jours,  d'apres  les  observations  de  155  annees  *»  2046  penodes  sueeessives. 
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II  Haien,  H.  A.^I)eterinination  of  air  temperature  and  humidity.  18  pp.  la.  8% 
(Amer.  Meteor.  Journ.,  I.,  1885,  pp.  342  and  396.) 

|  . — The  condensing  hygrometer  and  the  psychrometer.    Read  before  the 

Washington  Phil.  8oc.,  Oct.  24,  1885.  17  pp.  la.  8°.  (Amer.  Jour*.  Sc,  xxx.,  1885, 
p.  432.) 

II  Hill,  S*  A. — On  observations  of  temperature  and  humidity  at  a  height  of  40 
feet  above  the  ground  at  Alipore  Observatory,  Calcutta.  26  pp.,  1  plate,  r>. 
(Indian  Met.  Mem.,  II.,  No.  7,  p.  449.) 

Hom6n,  T. — Bidra*  till  kannedom  af  nattfrostfenomenet.  87  pp.,  6  plates,  8*. 
[Bidr.  K&nn.  Finl.  Natur.  Folk.,  xl,  18»5,  p.  77.] 

II  LefrOJi  Sir  J.  H. — On  the  depth  of  the  permanently  frozen  soil  in  British 
North  America.  (Read  before  the  British  Assoc.,  Sept.,  1885.)  4  pp.  8°.  (Proc. 
R.  Geogr.  Soc.t  1885,  Nov.) 

Meteorological  Office,  India.— Abstract  of  the  results  of  the  thermometrie 
observations  taken  at  the  Meteorological  Office,  Chowringhee,  in  the  months  of 
January  to  December,  1 S85.    sm.  f\     Sheets. 

. — Results  of  the  thermometrical  observations  taken  at  the  Meteorological 

Office,  Chowringhee.     1885,  Jan.  4— 188C,  Jan.  2.    sm.  fr.    Sheets. 

Office  of  the  Chief  Signal  Officer,  Washington*— Gold  wave*  and  their 

progress.  A  preliminary  study.  Prepared  under  the  direction  of  W.  B.  Hasen  by 
T.  M.  Woodruff!    Signal  Service  Notes,  No.  xxiii.    21pp.  la.  8°.    Washington, 

1885. 

(Office  of  the  Chief  Signal  Officer,  Washington) — Temperature  of  the 

atmosphere  and  earth'*  surface.  Prepared  under  the  direction  of  W.  B.  Hazen  by 
W.  Ferrel.  Professional  papers  of  the  Signal  Service,  No.  xiii.  69  pp.  la.  4*. 
Washington,  1884. 

Radcliflfe,  C.  B. — On  subterranean  heat  as  supplying  topics  for  a  new  chapter  in 

terrestrial  physicn.    ir.  +  97  +  viii.  pp.,  la.  8°.    London,  1885. 

Tifliser   phjsikalisches  Obserntoriiun.— Beobachtungen  der  Temperatnr 

des  Krdbodcns  im  Tifliser  physikalischen  Observatorium  im  Jahren  1881-89. 
Herausgegeben  von  J.  Hielberg.    3  vols.  la.  8°.    Tiflis,  1885. 

1!  Wild,  H. — Ersielung  constanter  Temperaturen  in  ober-  und  unter-irdischen 
Gebaudcn      13  pp.  la.  8°.     (Mil.  pkys.  chim.,  St.  Petersb.,  xii.,  p.  351.) 

•. — Neue  Versuche  fiber  die  Bestimmung  der  wahren  Lufttempcratur. 


82  pp.  sm.  f".     (St.  Pitersbourg),  1885.     (Repert.  Meteor.,  x.,  No.  4.) 

■. — Tempcratur-Miniinum  in  Werchojaosk    im  Winter   1884  auf  1885. 


S  pp.  la.  8°.     (MM.  phye.  chim.,  St.  Pttersb.,  xii.,  p.  849.) 

|| . — Ueber  die  Bestimmung  der  Temperatnr  und  Feuchtigkeit  der  Lnft. 

12  pp.  sm.  f°.     (Zeitschr.  oesterr.  GeseUsch.  Meteor.,  Wien,  1884,  p.  438.) 

|| ^-. — Ueber  die  Bestimmung  der  wahrcn  Lufttemperatur.     15  pp.  sm.  f*. 

(Zeitschr.  oesterr.  Gesellsch.  Meteor.,  Wien,  1885,  p.  161.) 

II  Woeikoff,  A. — Etude  sur  la  temperature  des  eaux  et  sur  les  variations  de  la 
temperature  du  globe.     22  pp.  8°.    (Arch.  sc.  phys.  not.,  8e  piriode,  xv.,  1886, p.  5.) 

||  . — Tempcraturanderung  mit  der  Hone  in  Berglandvrn  und  in  der  freien 

Atmosphare.  18  pp.  sm.  f\  (Meteor.  Zeitschr.  deutsche  meteor,  Gesellsch  t  1885. 
Jnni,p.  201.) 

X— WEATHER  TELEGRAPHY  AND  PREDICTION. 

|j  Bebber,  J.  van.—  Anleitung  zur  Aufstellung  von  Wetterprognoaen  auf  Grand* 
lage  der  Zeitungs* Wetterkartcn  oder  der  Isobaren. — Telegnunme.  1 1  pp.,  1  plate, 
la.  8°.    (Monatt.  Ueber$.  Witteruny,  Hamburg,  1885,  April.) 

Colonial  Secretary's  Office,  Hong-Kong.— (Notice  respecting  the  hoisting  of 

meteorological  signals  at  Tsirashatsui.)  sm.  K  Sheet.  Dated,  Hong-Kong  Obser- 
vatory, 25th  Mav,  1885. 

*  Klein,  H.  J. — Ergebnisse  rationeller  Prufungen  von  Wetterprognoaen  und 
deren  Bedeutong  fur  die  Praxis.     23  pp.  8°.    Halle  a/s.     1885. 

Meteorological  Council,  London.  -Principles  of  forecasting  by   means  cf 
weather  charts.    By  the  Hon.  R.  Aborcromby.    Second  edition,  revised,    viii.  + 
23  pp.,  1  plate,  la.  8°.    London,  1885. 

I!  Zenger,  [C.  V.]—  L'lieTiophotograpliie  ct  la  prevision  da  temps.  24  pp.  la.  8«. 
(Paris,  B.a.)     (Assoc,  franc,  avanc.  *c.     Congris  de  Blots,  1884.) 
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Y— WINDS,  STORMS,  AND  CYCLONES. 

Charrier,  A. —Sulla  freqnensa  dei  venti  inferiori  desunta  dalle  osseryasioni 
fatte  dal  186G  al  1884.  9  pp.  la.  8°.  Torino,  1885,  (Atd  R.  Accad.  Sc.  Torino* 
xx.) 

Colonial  Secretary's  Office,  Hong-Kong.— Notice  to  Mariners  [as  to  the 

approach  of  typhoons  in  the  China  Sea],    sm.  fto.     Sheet.    Dated,  Hong-Kong 
Observatory,  11th  May,  1885. 


II  Davis,  W.  M.— The  deflective  effect  of  the  earth's  rotation.  9  pp.  la.  8°, 
(Amer.  Meteor.  Journ.,  I.,  1885,  p.  594.) 

Dechevrena,  1L — Mouvemcnts  des  couches  eleyees  de  l'atmosphere,  a  Zi-ka- 
wei,  determines  par  la  direction  des  cirri.  15  pp.,  2  plates,  la.  4°.  Zi-ka-wei, 
1885. 

— — . — .The  typhoons  of  the  Chinese  Seas  in  the  year  1885.  Essay  on  the 
atmospheric  variations  in  the  far  East  during  January  1885.  43  pp.,  18  plates,  la.  4°. 
Zi-ka-wei,  1S85. 

Eliot*  J. — Account  of  the  South-west  monsoon  storms  generated  in  the  Bay  of 
Bengal  during  the  years  1877  to  1881.  pp.  217-448,  7  plates,  f>.  Calcutta,  1885. 
(Indict*  Met.  Mem.,  II.,  part  iv.,  No.  yi.) 


Erk,  F. — Der  Fohnsturm  yon  15  and  16  Oktoher  1885  nnd  seine  Wirkungen 
im  bayerischen  Gehirge.  8  pp.,  1  plate,  sm.  f°.  (Meteor.  Zeitscltr.,  1886,  ./an. 
p.  24.) 

Espy.  J.  P. — The  philosophy  of  storms,  xii.  +  xl,  +  552  pp.,  1  plate,  la.  8°. 
Boston,  1841. 

II  Hamberg,  H.  E.— Den  dagliga  periodiska  forandringen  i  yindens  hastighet. 
9  pp.  la.  8°.    (Ymer,  1885, p.  113.) 

II  Hann,  J. — Eintge  Bemerkungen  zur  Entwickelungs-Geschichte  der  Ansichten 
fiber  den  Ursprung  des  Fohn.  7  pp.  sm.  f\  (Meteor.  Zeiteohr.  deutsche  meteor. 
Gesellsck.,  1885,  Nov.,  p.  893.) 

!!  Harding,  C. — The  diversity  of  scales  for  registering  the  force  of  wind.  7  pp. 
la.  8°.     (Quart.  Journ.  R.  Meteor.  Soc.,  xi.,  1885,  p.  39.) 

li  Harriefl,  H. — The  typhoon  origin  of  the  weather  over  the  British  Isles  during 
the  second  half  of  October  1882.  11  pp.,  1  plate,  la.  8°.  (Quart.  Journ.  R. 
Meteor.  Soc.,  xii.,  1886,  p.  10.) 

II  Hazen,  H.  A — Determination  of  air  temperature.  10  pp.  la.  8°.  (Amert  Met. 
Journ.,  1885,  Oct.) 

. — Tornadoes.    9  pp.  8°.     (Amer.  Journ.  Sc.,  xxviii.,  1884,  p.  181.) 

II  Hildehrandsson,  H.  H. — Die  mitllere  Bewegung  der  oberen  Luftstrome. 
5  pp.  sm.  f°.    (Meteor.  Zeitechr.,  1886,  Jan.,  p.  19.) 

(Hong-Kong  Observatory.)— On  the  progressive  motion  of  typhoons  in  1884. 
(By  W/ Doberck.)    2  pp.  sm.  P.    Dated,  Hong-Kong,  July,  1885. 

HloSSOTSky,  A. — I*s  orages  en  Russie.  Extrait  d'un  memoire  russe.  82  pp. 
8°.     Odessa,  1886. 

Snipping,  E. — The  storm  of  August  17th  to  20th,  1883.  Newspaper  cutting. 
(Letter  to  the  "  Japan  Mail?  dated  Tokiyo,  Aug,  22, 1883.) 

Office  of  the  Chief  Signal  Officer,  Washington.— Beport  on  the  tornado 

of  August  28,  1884,  near  Huron,  Dakota.  Prepared  under  the  direction  of 
W.  R  Hasen  hy  8.  W.  Glenn,  Signal  Service  Notes,  No.  xix.  10  pp., 
1 1  plates,  la.  8°.     Washington,  1 885. 

. — Tornado  studies  for  1884.    Prepared  under   the  direction  of  W.  B. 

Hazen  by  J.  P.  Pinlev.  Professional  Papers  of  the  Signal  Service,  No.  xvi. 
15  pp.,  74  charts,  la.  4°.     Washington,  1885. 

RingWOOd,  A — The  law  of  storms  2  pp.  sm.  8°.  Dated,  Melbourne,  October, 
1885. 


||  Stelling,  E. — Veriflkation  Robinsonscher  Anemometer  bei  grossen  Gesch* 
windigkeiten.     10  pp.  Is.  4°.     (Repert.  Meteor.,  ix.,  No.  y.) 

1 1  Weihrauch,  K.— Ancmometrische  Scalen  fur  Dorpat.  Ein  Beitrag  iur 
Klimatologie  Dorpat s.  57  pp.  la.  8°.  Dorpat,  1885.  (Arch.  Naturk.  Liu-,  Ehst- 
Kurl.,  Serie  I.,  Bd.  ix.,  Z/cjf'3.) 
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Z— MISCELLANEOUS. 

*  Admiralty,  London. — Red  Set.  Compiled  from  the  most  recent  surveys  in 
the  Hydrographic  Office  of  the  Admiralty  to  1884.    1  chart,  la.  f».     London,  1885. 

Board  Of  Trade,  LondOJL — Abstracts  of  the  returns  made  to  the  Board  of 
Trade  of  sea  casualties  which  occurred  on  and  near  the  coasts  of  the  United  Kingdom, 
from  the  1st  July  1883  to  the  30th  June  1884  ;  also  of  the  retains  made  to  the 
Board  of  Trade  during  the  year  1883-84  of  the  sea  casualties  which  occurred  to 
British  ships  elsewhere  than  on  the  coasts  of  the  United  Kingdom ;  and  to  foreign 
ships  on  the  coasts  of  British  Possessions  abroad ;  .  .  .  x.  +  164  ppi,  6  plates, 
sm.  f°.    London,  1885. 

glpndin.a^j  f,  A. — A  plan  for  ocean  signals,  lightships,  and  life-saving  stations 
adapted  for  coast  and  deep  sea  service,  as  designed  by  F.  A.  Cloudman,  of  Rondont, 
N.Y.,  with  editorial  comments  from  the  leading  American  journals.  15  pp.  8*. 
liondout,  s.a. 

[Editorial  Committee  of  the  Norwegian  North  Atlantic  Expedition.] 

—Den    Norske   Nordhavs-Bxpedition,  1876-1878.    xiv.   Zoologi.     Crustacea,  Is., 
IS  ved  ft.  0.  Sara.    8  vols.  ii.  +  280  pp.,  88  plates,  f>.    Christiania,  1885. 

In  the  English  language  also. 

Findlaj,  A.  Gh— A  directory  for  the  navigation  of  the  North  Pacific  Ocean, 
with  descriptions  of  its  coasts,  islands,  etc.,  from  Panama  to  Behring  Strait,  and 
Jnpan ;  its  winds,  currents,  and  passages.  Third  edition.  xxxiL  -1-1315  pp.,  1 9  plates, 
la,  8°.    London,  1886. 

Finflka  VetenshapS-Sooieteten. — Bidrag  till  k&onedom  af  Finland*  natnr  och 
folk.  48  Hiftet.  Om  den  Finska  Polarexpeditionen  till  Sodankyll  och  Knltala  area 
1832-83  och  1883-84  jamte  skildringar  MnLappland  af  expeditionens  medlemmar. 
vi.  + 178  pp.,  10  plates,  8°.    Helsingfors,  1885. 


vluu-)  CL  and  Co. — Tear-book  of  the  scientific  and  learned  societies  of  Great 
Britain  and  Ireland:  giving  an  sccount  of  their  origin,  constitution,  and  working. 
Compiled  from  official  sources.  With  appendix,  comprising  a  list  of  the  leading 
scientific  societies  throghout  the  world.  First  annual  issue,  v.  +  226  pp.  8*. 
London,  1884. 

.—Year-book  of  the  scientific  and  learned  societies  of  Great  Britain  and 

Ireland  :  comprising  lists  of  the  papers  read  during  1884  before  societies  engaged  in 
fourteen  departments  of  research,  with  the  names  of  their  authors.  Compiled  from 
official  sources.    Second  annual  issue,    v.  +231  pp.  8#.    London,  1885. 

*  Gttnther,  8. — Lehrbuoh  der  Geophyaik  und  phyaikalischen  Geographic. 
Bd.  I.-II.     2  vols.  la.  8*.     Stuttgart,  1864-85. 

*  Hayefl,  I.  J.— The  Land  of  Desolation,  being  a  personal  narrative  of  adventure 
in  Greenland,    xiv.  +  312  pp.,  21  plates,  6°.    London,  1871 . 

*  . — The  open  polar  sea.    A  narrative  of  a  voyage  of  discovery  towards 

the  North  Pole,  in  the  schooner  "United  States."     xxiv.  +  454  pp.,   9  plates, 
1  portrait,  8°.    London,  1867. 

*  Hydrographic  Office,  Admiralty,  London.— Davis  strait  and  Baffin  Bay 

to  75°  45'  North  latitude.    1  chart,  la,  f>.    London,  1875. 


.—The  Gulf  of 'Aden  Pilot.    Sot<$tra  and  adjacent  Islands,  Somali  and 

Arabian  Coasts  in  the  Gulf  of  'Aden,  and  the  East  Coast  of  Arabia.  Originally  com- 
piled in  1863  by  Commander  C.  Y.  Ward.  Second  edition,  with  additions.  vh.+ 
173  pp.,  1  plate,  la.  8°.    London,  1882. 

*  .—The  Bed  Sea  Pilot.    From  Sues  and  from  'Akabah  to  the  Straits  of 

B£b-el-Mandeb,  and  the  Arabian  Coast,  thence  to  'Aden ;  also  directions  for  the  navi- 
gation of  the  Sues  Canal.  Third  edition,  viii.  +  282  pp.,  1  plate,  la.  8*.  London, 
1883. 


Inspector  General  of  Customs,  Shanghai— List  of  the  Chinese  ligbthoi 

light-vessels,  buoys,  and  beacons  for  1885.    (Corrected  to  1st  December  1884.) 
Thirteenth  Issue.    48  pp.,  5  plates,  4°.    Shanghai,  1885. 

Jackson,  J. — Tableau  de  diverse*  vitesses  exprimees  en  metres  par  seconde. 
8  pp.  la.  8°.    Paris,  1885. 
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H  XaddoZ)  R.  L. — Observations  on  the  use  ct  the  aSrnconiscope,  or  air-dost 
collecting  apparatus.  5  pp.,  2  plates,  8°.  (London,  &a.)  (Monthl.  microsc.jowm^ 
Feb.  1, 1871.) 

||  ■  — Oh  a  portable  form  of  aeroscope  arid  aspirator.    Bead  11th  April  1883. 

5  pp.  8*.    (London,  fl.a.)    (Journ.  JR.  Microsc.  Soc9  6V.  fe,  vol.  iii.,  p.  338.) 

||  .—On   some   micro-organisms   from  Rainwater-ice,  and   hail.     Bead 

10th  May  1882.  11  pp.  8°.  (London,  b*.);  (Jour*.  2?.-  Microec.  Sec.,  Ser.  2, 
wrf.  fl.,  p.  449.) 

*  sTn.rVhftnij  A»  J£« — A  polar  reconnaissance,  being  the  voyage  of  the  "  Isbjdrn' 
to  Novaya  Zemlya  in  1879.  (Preface  by  C  K  AarKhailL)  xvii.  +  861  pp. 
8  plates,  8°.    London,  1881. 

*  JEiqueL  P. — Les  organismes  vivants  de  ratmosphere.  viii.  +  310  pp.,  2  plates, 
la.  8*.    Pari*,  1883. 

Kederlaiidscli  Aardriikskundig  Genootechap.— Nomina  geogcaphica  Neer- 

landica.      Geschiedknndig   onderzoek  der  nederlandsch  aardrijkskundige  namen, 

index  Bedactie  yan  L  Dornseiffen,  J.  H.  Gallie,  H.  Kern,  8.  A.  JTaber 

•en  H.  C.  BoggO.    l*m  Deel.    t  +  91  pp.  la.  4°.    Amsterdam  en  Utrecht,  1884. 

. — Nomina    geographica   neerlandica.     Geschiedknndig    onderzoek    der 

nederlandsche  aardrijksknndige  namen,     .    .    .      1M*  DeeL    Verbeterde  en  ver- 
meerderde  herdruk,    197  pp.  8°.    Amsterdam  en  Utrecht,  1885. 

Kewlandfl,  J.  A.  B. — On  the  discovery  of  the  periodic  law,  and  "on  relations 
among  the  atomic  weights,    viii.  +  39  pp.,  2  plates,  sm.  8°.    London,  1884. 

PreUSSische  ScMaOTetter^mmifllrion.~(  Commission  on  Colliery  Explo- 
sions.) Anlagen  snm  Haupt-Beriohte.  Bd.  i.-iv.,  mit  Atlas.  4  vols.  la.  8°.  1  voL 
fr.    Berlin,  1885-6. 

II  Russell,  W.  J. — On  the  impurities  in  London  air.  10  pp.  la.  4*.  {Monthly 
Weather  Rep.  Meteor.  Office,  London,  1885,  Aug.) 

*  Schley,  W.  S.,  and  Soley,  J.  B.— The  rescue  of  Greeley.  vii.  +  277  pp., 
19  plates,  8°.    London,  [1885]. 


II  SdlTLGk,  A. — Beitrag  aur  Kennmiss  der  Geschwindigkeitsmessong  anf  See. 
10  pp.  la.  8°.     (ZeiUchr.  inetrumentenktatde,  v.  Jahrg.,  1885,  p.  385. 

II  Smyth,  C.  P.— Micrometrical  measures  of  gaseous  spectra under  high  disper- 
sion. Read  18th  June  1884.  46  pp.,  81  plates,  4°.  Edinburgh,  1886.  (Tran§.  B. 
.Soc.  Edinb.,  xxxii.,  Part  iii.,  p.  415.) 

*  "The  Times'9  register  of  events  in  1885.  clxxiL+215  pp.  8°.  London, 
.1886. 

*  Walker,  J.— Chart  of  the  Gulf  of  Aden,  on  Mercator's  projection,  surveyed  by 
Capts.  Haines  and  Carless,  and  Lieut.  A.  M.  Grieve.    1848.    Sheet  1.    Corrections 

.  at  the  Admiralty,  August  1864,  June  1865.    1  chart,  la.  f>.    (London),  1854. 

*  . — Chart  of  the  Gulf  of  Aden,  surveyed  by  Capt  Haines,  Lieuts.  Barker 
and  Grieve.  Sheet  find,  1847.  Corrections,  Sept.  1868,  Oct  1885.  1  chart,  la.  f>. 
(London),  1853. 

*  Withering,  W.—Tbe  miscellaneous  tracts  of  the  .late  William  Withering, 
M.D.,  F.R.8.,  to  which  is  prefixed  a  memoir  of  his  life,  character,  and  writings. 

r*  vols.  8°.    London,  1828. 

Contains  some  meteorological  observations,  British  and  Foreign. 

Zaitflignal-StatJanen,  less.— 27  pp.  la.  8°.   (Berlin,  sa.) 
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APPENDIX  XVI. 

Metbobolooiqal  Omoi :  Account  of  Receipts  and  Payments  for 

the  year  ending  81st  March  1886. 


£    9 .    d.     at      #.    d. 
Balance  from  year  1884-85  -   1,748    4  10 

Parliamentary  Vote    -        •  15,800    0    0 

Repayment  of  expense*  charged 
under — 

( ) .)  Incidental 
expenses  -        -  84    1    8 

(S.)  Special     re- 
searches  -        -  88    0    2 


57     1     5 


SurrLY  ow  Iktormatioh  :— 
D.W.Chartsand    6    a.   d. 


Forecasts       -  276  0 
C  p.m.  Charts    -    81  5 
Information  for 
Press    Agen- 
cies, &e.         -    86  8 
Telegrams         -  298  12 
Miscellaneous  data  16  1 


9 
0 


8 
5 
0 


8  a  LB  OF  IhSTRUMBHTS,  &C  : 

HojalNavy(A)      4  17    6 

Mercantile  Ma- 
rine account 
(B)       -        -    65    0    2 

Commissions  executed  for 
Colonial  and  Foreign  Insti- 
tutions, 8cc.  (C)     - 

Commission  charged  on  work 
done  for  Colonies,  8tc      * 


708    2  10 


69  17    8 

148    8    5 
29    4    7 


418,050  14    9 


Admihistratioh  :         £      a.  <L 
Payment  of  Council     -    1,000    0    0 


t    ui. 


Secretary 

800 

0 

0 

Salaries  and  wages 

769 

19 

0 

Bent,  fuel,  and  lighting 

719 

5 

10 

Incidental  and  contin- 

gent expenses  :  — 

Attendance,  cleaning, 

Ac. 

882 

0 

0 

Furniture     and      fit- 

tings 

74 

4 

4 

Expenses  incidental  to 

International  Meteoro- 

logical Congress 

17 

18 

4 

Pensions   - 

42 

16 

4 

3,805  18  10 
SnOLlL  RfSKAJtCHBS       -         -         -      765  17    1 

Land  Meteorology: 
Observatories  and  sta- 
tions -  -   1,817     6    5 
Salaries:  — Discussion 
and  reduction  of  ob- 
servations   -           -    1,318    5     1 

8,155  U  « 

Weather  Information  ajtd  Forecasts  : 
Telegraphic  reports  and 

storm  warnings        -   3,008    6    8 
Salaries : — Preparation 

and  issue  of  reports 

and  forecasts  1,588  18    9 

.       .    4^87    5  0 

In  SFBcnovs : 
Salaries  and  travelling 

expenses      -  -      552  18    1 

repayment     of 

advance       -  -  8    8    4 


549   9  t 


Ockak  Metborolooy: 
Salaries :  —  Discussion 
and  reduction  of  ob- 
servations -  -  1,823  15 
Expenses  incidental  to 
the  supply  of  instru- 
ments : — 

Proportion    for    care 
and    issue    of    in- 
struments -  -      200    0 
Royal  Navy  -           -      376    1 
Mercantile  Marine     -      409    7 
Distant     island    and 
coast  stations 


0 
8 
7 


20    5    0 


Commissions  executed  for  Colonial 

and  Foreign  Institutions,  ftc 

Balanos  : 
Cash  at  Bank-  -   2,141  18    0 

„    at  Office-  -        78    7    8 

Advance   to  Valencia 

Observatory  -        50    0    0 


2,829    8  10 
119   3   I 


2^65   0  * 


418,050  14   * 
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APPENDIX  XVII. 

LIST  OF  PUBLICATIONS,  &c.  issued  under  the  Authority 

of  the  Meteorological  Council 


OFFICIAL, 

No.  1.  Report  for  1867.    Presented  to  Parliament.     1*. 

2.  Instructions  for  Meteorological  Telegraphy.     New  Edition. 
(1875.)     6d. 

8.  Fishery  Barometer  Manual.    6d. 

4.  Charts  of  Surface  Temperature,  South  Atlantic  Ocean.  2s.  6J. 

5.  Report  for  1868.    Presented  to  Parliament.     5d. 

6.  Report  for  1869.     Presented  to  Parliament.     lOd. 

7.  Quarterly   Weather   Report   for    1869.— Parts    I.  to  IV. 

5s.  each. 

8.  The   Barometer  Manual  (out  of   print,  see  Nos.  24,  40, 

60,  and  61). 

9.  Quarterly   Weather    Report   for    1870.— Parts   I.  to   IV. 

5s.  each. 

10.  Report  for  1870.     Presented  to  Parliament.     lOd. 

11.  Contributions  to  our  Knowledge  of  the  Meteorology  of  Cape 

Horn  and  the  West  Coast  of  South  America.    2s.  6d. 

12.  Currents  and  Surface  Temperature  of  the  North  Atlantic 

Ocean,  from  the  Equator  to  Lat.  40°  N.,  for  each  month  of 
the  year,  with  a  General  Current  Chart.    2s.  6d. 

13.  A  Discussion  of  the  Meteorology  of  the  Part  of  the  Atlantic 

lying  North  of  30°  N.,  for  the  Eleven  Days  ending  8th 
February  1870.    Price,  with  Book  of  Charts,  5s. 

14.  Quarterly  Weather   Report  for   1871.— Parts   I.   to   IV. 

5s.  each. 

lo.  Report  for  1871.    Presented  to  Parliament.     lOd. 

16.  Quarterly    Weather   Report   for    1872.— Parts  I.   to   IF. 

5s.  each. 

17.  Report  for  1872.     Presented  to  Parliament.     1*. 

18.  Contributions  to  our  Knowledge  of  the  Meteorology  of  th© 

Antarctic  Regions.     2s. 

19.  Quarterly  Weather  Report,  1873. — Parts  I.  to  IV*    5s.  each . 

20.  Charts  of  Meteorological  Data  for  Square  3.  Lat  0°— 10°  N. 

Long.  20°  —  30°  W.,  and  Remarks  to  accompany  the 
Monthly  Charts,  which  show  the  Best  Routes  across  the 
Equator  for  each  Month,  &c.    20*. 

21.  Report  of  the  Proceedings  of  the  Meteorological  Congress 

at  Vienna.     Is. 

22.  Report  for  1873.    Presented  to  Parliament.    4d. 
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LIST  OF  PUBLICATIONS,  be.— continued. 

No.  23.  Report  of  the  Proceedings  of  the  Conference  on  Maritimo 
Meteorology  held  in  London,  1874.    2s. 

24.  Instructions   in  the   Use   of    Meteorological  Instruments. 

[Reprinted  1885.    6*.] 

25.  Quarterly  Weather  Report  for  1874.— Parts  L,  IT.,  and  IV. 

5*.  each.    Part  III.,  5*.  9d. 

26.  Report  for  1874.    Presented  to  Parliament.    6d. 

27.  Charts  of  Meteorological  Data  for  the  Nine  10°  Squares  of 

the  Atlantic  which  lie  between  20°  N.  and  10°  S.,  and 
extend  from  10°  to  40°  W.,  with  accompanying  Remarks 
ending  with  the  Best  Routes  across  the  Equator.    24*. 

28.  Contributions  to  our  Knowledge  of   the   Meteorology  of 

Japan.  By  Staff-Commander  Thomas  H.  Tizard,  H.M.S. 
Challenger.    Is. 

29.  Report  for  1875.    Presented  to  Parliament.    Ad. 

30.  Quarterly     Weather    Report    for    1875.— Parts    L— IV. 

5*.  each. 

31.  Report  for  1876-7.    Presented  to  Parliament    3s.  6d. 

32.  A  Discussion  of  the  Meteorology  of  the  North  Atlantic 

during  August  1873,  with  31  Synoptic  Charts.     15*. 

33.  Quarterly  Weather  Report  for  1876.— Part  I.,  6*. ;  Parts 

II.— IV.,  5s.  each. 

34.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 

Arctic  Regions. — Vol.  L,  Part  I.,  2s.;  Part  II.,  10*.; 
Part  III.,  o*. ;  Part  IV.,  5s. 

85.  Report  for  1877-8.    Presented  to  Parliament.     1*. 

36.  Report  of  the  Proceedings  of  the  Meteorological  Congress 

at  Rome,  1879.     Is.  6d. 

37.  Report  on  the  Meteorology  of  Kerguelen  Island.    By  the 

Rev.  S.  J.  Perry,  S.J.,  F.R.S.    3*. 

38.  Report  for  1878-9.    Presented  to  Parliament.    5d. 

39.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1878.    20*. 

40.  Aids  to  the  Study  and  Forecast  of  Weather,  by  the  Rev. 

W.  Clement  Ley,  M.A.     1*. 

41.  Report  for  1879-80.    Presented  to  Parliament.     1*. 

42.  Report  for  1880-81.    Presented  to  Parliament.    Is.  2d. 

43.  Charts  of  Meteorological    Data    for    the  Ocean  District 

adjacent  to  the  Cape  of  Good  Hope,  with  accompanying 
Remarks.     Price  of  the  Charts,  25*. :  of  the  Remarks,  7*. 

4L  Report  on  the  Gales  experienced  in  the  Ocean  District 
adjacent  to  the  Cape  of  Good  Hope,  between  Lat  30° 
and  50°  S.,  and  Long.  10°  and  40°  E.,  by  Capt.  H. 
Toynbee,  F.R.A.S.    7s.  6d. 

45.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1879.    20*. 

46.  Report  on  the  Storm  of  October  13-14, 1881.  By  Robert  H. 

Scott,  F.R.S.    1*.  6d. 
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LIST  OF  PUBLICATIONS,  be— continued. 

No.  47.  Rainfall  Tables  of  the  British  Isles  for  1866-80.    Compiled 
by  G.  J.  Symons,  F.R.S.    7*.  6d. 

48.  Report  for  1881-2.    Presented  to  Parliament.     1*. 

49.  Quarterly   Weather   Report   for    1879.       (New   Series.) 

Appendices  and  Plates.    27*. 

50.  Quarterly    Weather    Report    for    1880.      (New    Series.) 

Appendices  and  Plates.    28*. 

51.  Hourly  Readings,  1881.     (New  Series.)     Part  I,,  \0s.6d. 

Parts  II.,  III.,  and  IV.,  21*.  each. 

62.  Quarterly  Weather  Report  for  1877.  (New  Series.)  Appen- 
dices and  Plates.  27*.  Part  I.,  10*.;  Part  II.,  5*.; 
Part  III.,  4*.  6d.  ;  Part  IV.,  6*. 
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No  change  has  taken  place  in  the  Council  during  the  year,  and  Introductory, 
its  executive  officer*  continue  as  before : — 

Mr.  R.  H.  Scott,  M.A.,  F.R.S.,  Secretary. 

Captain  H.  Toynbee,  F.R.A.S.,  Marine  Superintendent. 

Navigating-Lieutenant  C.  W.  Baillie,  F.R.A.S.,  Assistant  do. 

The  present  Report  is  as  usual  arranged  under  three  headings  :— 

I.  Ocean  Meteorology. 
II.  Weather  Telegraphy. 
III.  Land  Meteorology  of  the  British  Isles. 


PART  I. 

Ocean  Meteorology. 

Collection  of  Information.— The  practice  followed  by  the  Office  Collection  of 
as  regards    its  dealing   with  observers  at   sea  has    not  been  mfi>raiwtWB' 
changed,  and  is  described  in  former  Reports. 

Appendix  I.  (p.  31)  contains  a  Kst  of  all  the  observers  who  Beeognitfon  of 
have  contributed  "excellent"  logs  during  the  past  year.     Some  §4^^^" 
of  them  have  regularly  co-operated  with  the  Office  for  many 
years ;  the  names  which  now  appear  in  the  list  for  the  first  time 
nre  as  follows : — 

Captain's  Name.  Ship. 


Barrett,  T.- 
Baxter, A.  S. 
•Blackburne,  Mr.  H.  I. 
Bright,  H.     • 
Chaddock,  6.  A. 
Crighton,  A.  T. 
Crowley,  C.- 
Dawson, Comr.  L.  S.,  B.N. 
Douglas,  Lieut.  H.  H.,  R.N. 
Draper,  B.     - 


«  Craigburn." 
"City  of  York." 
S.S."Brindisi." 
"  BeHana." 
«  Elissa" 
S.S. "  Colina" 
»  Lucia." 
HJ1.S.  " Sylvia" 

Do. 
S.S. «  Monarch." 


♦  Chfcf  Oftctr. 
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Captain's  Name. 

•Evans,  Mr.  E.  J. 

Gray,  H.  W.  - 

King,  J.  W.  - 
•Lancaster,  Mr.  C. 

Machngh,  R.  H.  - 

Smith,  Sub.-Lieut.  F,  Bowderi,  B.N.  - 

Trunks,  H.    - 

West,  F. 


Ship. 

S.S."Tainui.M 
"  Pleione." 
"  Philomene." 
S.S.  "  Germanic" 
S.S. «  Ching-Wo." 
H.M.S. "  Myrmidon." 
"  Aldborough." 
S.S.  "  Port  Adelaide." 
"  Dynomene." 


Williams,  H.  -  -  -  - 

The  Council  regret  to  have  to  record  the  death  of  Captain  T.  Barrett, 
Mr.  B.  Ladd,  F.B.A.S.,  and  Captain  J.  Smith,  who  were  "  excellent" 
observers.  . 

Proportion  of        The  following  is  the  total  number  of  logs  received  from  April  1, 

toS  number  of  1886> to  Marc^  31,  1887,  and  the  number  of  logs  which  have 
logs  received,    been  classed  as  "  excellent " : — 

*  «  •  •  * 

Total  No:  of  Logs  No.  of  Excellent  Percentage  of 

received.  Logs.  Excellent  Logs. 

182  129  70" 

The  average  number  of  logs  received  annually  during  the  five 
years,  1881-85,  was  170,  and  the  per-centage  of  excellent  logs 
among  these  was  73. 

The  Council  take  this  opportunity  of  expressing  their  best  thanks 
to  the  observers  who  have  assisted  them  during  the  past  year. 

On  the  31st  of  March  1887  the  ships  observing  for  the  Office 
were  pursuing  the  following  voyages : — 

To  Baffin's  Bay  or  Greenland    - 
„  North  America,  East  Coast 

99  n  99  West      „ 

Off  East  Coast  of  North  America 
To  South  America,  East  Coast  - 
„        m  9i        West     „ 

„  Australia  and  New  Zealand,  via  Cape  of  Good  Hope 
>,  ,y  „  Suez 

India,  via  Suez         -  .      - 

India,  via  Cape  of  Good  Hope  ... 

China  Seas,  via  Cape  of  Good  Hope 

„  „   Suez  .... 

West  Coast  of  Africa  - 

Mediterranean  Forts  -  - 

Cape  of  Good  Hope 
West  Indies  -  -  * 

Between  British  Ports.  - 
Unknown  ...... 


Districts  from 
which  obser- 
vations are 
obtained. 


99 
99 
99 


5 
9 
9 
4 
9 
1 

32 
4 
7 

28 
2 
5 
1 
2 
3 

11 
6 
5 


Total  number  of  ships 


143 


Appendix  II.  (p.  34)  supplies  a  list  of  the  logs  and  of  all  the 
documents  from,  stations- abroad  received  at  the  Office  during 
the.  year.    . 


*  "*  Second  Officer. 
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North   Atlantic    Weather   Charts. — The    investigation   of  the  Synchronous 
weather  over  the  North   Atlantic  Ocean    for    the   13  months,  j^^f* 
beginning  August  1st,  1882,  and  ending  August  31st,  1883,  the  ° 
period  during  which  the  International  System  of  Circum polar 
Observations  was  carried  out,  has  continued,  during  the  interval 
covered  by  this  Report,  to  employ  nearly  the  whole  Marine  Branch 
of  the  Office,  and  steady  progress  has  been  made  with  the  work. 
Nearly   3,000  ships  co-operated,  and   11,236   forms   have  been 
received,  yielding  an  average  of  864  for  each  of  the  13  months, 
and  upwards  of  400  observations  for  each  day.     These  figures  are 
exclusive  of  the  returns  from  land  stations,  which  number  about 
300,  so  that  there  are  in  all  about  700  sets  of  observations  for 
each  day.     As  seven  of  the  circumpolar  stations  fell  within  the 
limits  of  the  area  dealt  with  (30°  E.  to  120°  W.),  their  observa- 
tions have  been  incorporated,  and  have  rendered  the  charts  for 
the  higher  latitudes  far  more  complete  than  they  would  otherwise 
have  been. 

ITie  principal  features  of  the  method  adopted  for  carrying  out 
the  investigation,  with  specimen  charts,  will  be  found  at  pp.  8-10 
of  the  Report  for  1883.  The  series  of  these  daily  charts  is 
published  on  a  reduced  scale  in  pairs,  one  chart  representing  the 
pressure  and  wind,  the  others  the  air  and  sea  temperature,  for 
each  day,  together  with  the  record  of  weather  (rain,  &a)  which 
is  reproduced  on  each  chart,  and  the  first  two  parts  of  this 
publication,  containing  66  sheets,  have  already  appeared.  The 
charts  for  three  consecutive  days  appear  on  each  sheet. 

The  labour  and  time  occupied  in  preparing  the  charts,  and  in 
carrying  out  this  investigation,  have  been  very  great,  and  it  is 
confidently  hoped  that  the  value  of  the  results  obtained  from  it 
will  more  than  justify  the  expenditure  which  has  been  incurred. 

The  following  statement  shows  the  stage  at  which  the  work  had 
arrived  by  the  end  of  March  1887 : — 

The  charts  for  April  were  in  the  lithographer's  hands,  and  those 
for  May  were  almost  ready  to  be  forwarded  to  him. 

The  reduced  drawings  from  which  the  lithographed  charts  are 
produced,  by  the  help  of  photography,  have  now  to  be  prepared 
for  the  three  remaining  months,  June,  July,  and  August  1883, 
but  beyond  this  there  remains  but  little  to  be  done  to  complete 
the  work. 

Red  Sea  Charts. — As  the  Atlantic  work  has  advanced  towards  Meteorology  of 
completion,  the  discussion  of  the  Meteorology  of  the  Red  Sea  **"  *•*  SeAa 
has   been  taken  up.      Specimen  charts  for  two   months  have 
been  drawn,  illustrating  the  barometrical  pressure,  the  air  and  sea 
temperature,  the  winds,  the  currents,  and  the  specific  gravity  of 
the  sea. 

In  order  to  render  these  charts  as  complete  as  possible  applica- 
tion has  been  made  for  additional  information  to  the  Admiralty, 
the  Royal  Meteorological  Institute  of  the  Netherlands,  and  the 
Peninsular  and  Oriental  Steamship  Company. 

The  request  was  cordially  granted  in  each  case,  and  the  results 
of  a  preliminary  comparison  of  the  charts  prepared  from  each 
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R«4  Se%  source  of  information  separately,  bas  shown  that  there  exists  a 

charts.  mo!*t  satisfactory  accordance  between   them,  so  that  the  obser- 

vations may  be  at  once  combined  fur  the  final  charts. 

The  tracks  of  steamers  through  the  Bed  Sea  are  confined  to 

such  a  narrow  strip  that  it  has  been  thought  best  to  represent  the 

instrumental  data  by  curves  along   the   margins  of  the  chart, 

while  the  winds  and  currents  are  shown  in  position  on  the  sea. 

Pretrore  Charts  of  Barometric  Pressure  Jbr  the  Atlantic,  Pacific,  and 

eharti#  Indian   Oceans. — These  charts,  which  were  referred  to  in  late 

Reports  are  still  in  the  hands  of  the  engraver,  they  are,  however, 
in  an  advanced  state,  and  will  probably  be  ready  for  issue  in  the 
course  of  the  summer. 
Current  charts.       Current  Charts  for  the  Atlantic f  Pacific,  and  Indian  Oceans. — 

These  charts  {see  Report,  1886,  p.  8)  are  in  progress ;  numerous 
observations  contained  in  the  Office  logs  have  been  dealt  with, 
and  the  plotting  of  the  currents  in  the  Pacific  Ocean  for  the 
months  of  February,  May,  and  August  have  been  completed. 
The  paucity  of  data,  more  especially  for  the  central  part  of  the 
Pacific,  is  severely  felt,  and  the  Office  has  applied  to  several  of 
the  large  steamship  companies  for  the  loan  of  the  logs  of  their 
steamers,  and  the  ready  response  with  which  the  request  has 
been  met,  leads  the  Office  to  expect  that  it  will  obtain  much 
valuable  material  for  the  construction  of  the  charts.  The  currents 
in  the  China  Sea,  as  also  along  the  west  coasts  of  North  and 
South  America,  are  fairly  represented. 

Special  attention  has  been  directed  to  the  currents,  temperature 
of  the  sea  and  air,  wind,  weather,  and  the  direction  of  the  sea  or 
swell,  in  the  neighbourhood  of  Cape  Guardafui  during  the  South- 
west Monsoon,  in  the  months  of  June,  July,  and  August,  these 
being  the  months  in  which  the  greatest  number  of  casualties  to 
shipping  are  reported  to  have  occurred  in  this  locality.  The 
whole  of  the  above  elements  are  shown  on  large-scale  charts,  but 
it  is  feared  that  the  result  of  the  investigation  will  disprove  the 
assertions  that  have  been  made  that  the  differences  in  the  meteoro- 
logical conditions  over  different  areas  near  this  dangerous  point 
are  sufficiently  marked  to  serve  as  a  complete  guide  to  the  seaman. 
Northwards  of  Cape  Guardafui,  in  the  months  referred  to,  the 
rise  in  temperature  of  the  sea  surface  is  very  decided,  but  the 
reports  received,  stating  that  warm  water  (80°  and  upwards)  is 
not  found  to  the  southward  of  the  Cape,  do  not  appear  to  be 
confirmed. 

Charts  of  the         The  Aden  Cyclone  of  June  1885.— At  the  suggestion  of  Dr. 

Aden  cyclone.   Meldrum,  of  the  Mauritius,  the  Council  are  collecting  from  all 

available  sources  information  as  to  the  weather  over  the  North 
Indian  Ocean  in  the  month  of  June  1885,  in  order  to  prepare 
synchronous  charts  of  that  ocean  for  the  space  of  about  one  month, 
with  the  hope  of  throwing  some  light  on  the  causes  which  gave 
rise  to  this  storm,  and  to  its  unusual  course  across  the  Arabian 
Sea,  and  in  entering  the  Gulf  of  Aden. 

hSiSonU^nCnt8         uSuPPty  <*nd  Stock  of  Instruments.— In  Appendix  III.  (p.  48) 
the°oSe£ t0      w*^  k®  f°und  a  Ma*  of  the  meteorological  instruments  supplied  by 
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the  Office  to  ships  in  the  Royal  Navy  during  the  year,  with  a  Instruments 
statement  of  the  entire  stock  and  distribution   of  instruments  ^ofllef  t0 
standing  on  the  books,  to  the  account  of  the  Admiralty,  on  the 
3l8t  March  1887. 

Appendix  IV,  (p.  49)  gives  similar  information  with  regard  to 
the  disposal  of  the  other  instruments  belonging  to  the  Office,  which 
are  mainly  supplied  to  the  Mercantile  Marine. 


PART  II. 

Weather  Telegraphy. 

The  service  has  been  conducted  without  any  serious  inter* 
ruption  to  its  efficiency  during  the  year. 

The  Council  have  to  regret  the  death  of  Mr.  D.  MacDonald, 
who  had  been  their  observer  at  Stornoway  for  four  years.  At 
Prawle  Point  there  has  also  been  a  change,  owing  to  the  pro- 
motion of  Mr.  John,  who  has  been  the  reporter  for  six  years. 

A  list  of  the  telegraphic  reporters  will  be  found  in  Appendix  V. 
(p.  50). 

Inspection  of  the  Telegraphic  Reporting  Stations. — The  tele-  inspection 
graphic  reporting  stations  have  been  inspected  during  the  year,  in  of  the  stations. 
England  (including  Jersey  and  the  Isle  of  Man)  by  the  Kev.  W. 
Clement  Ley ;  in  Scotland  by  Mr.  Buchan ;  and  in  Ireland  and 
Wales  by  Mr.  Scott.  The  reports  submitted  by  the  Inspectors 
to  the  Council,  which  are  printed  in  Appendix  VI.  (p.  51),  show 
that  the  efficiency  of  the  service  has  been  fairly  maintained. 

Discussion  and  Publication  of  the  Information  received. — A  Discussion  of 
description  of  the  practice  of  the  Office  in  the  collection,  dis-  the  reports, 
cussion,  and  dissemination  of  the  meteorological  information 
received  by  telegraph  is  given  in  Appendix  VII.  (p.  65).  A  list 
of  the  institutions  and  persons  who  received  the  Daily  Weather 
Reports  and  Charts  free  of  cost  in  1886-7  forms  Appendix  VIII. 
(p.  76). 

Weather  Forecasts. — There  has  been  no  material   change  in  Forecasts. 
the  system  of  preparation  and  issue  of  the  forecasts  during  the 
year. 

Forecasts  are  prepared  three  times  a  day,  at  llh.  a.m.,  and  at 
3h.  30m,  and  8h.  30m.  p.m.  The  Forecasts  prepared  at  11  a.m., 
on  the  information  derived  from  the  8  a.m.  reports,  refer  to  the 
probable  weather  between  noon  on  the  day  of  issue  and  noon  on 
the  day  following,  anfl  are  publicly  posted  up  in  several  places 
in  London,*  and  supplied  to  the  afternoon  editions  of  the  news- 


*  Vis.,  in  the  City,  at  the  Mansion  House,  Lloyd's  Rooms,  Messrs.  R.  &  J.  Beck's, 
Cornhill,  and  Messrs.  Thos.  de  la  Rue  &  Co.'s,  Bunhill  Row ;  in  the  West  End,  in 
the  Libraries  of  the  House  of  Lords  and  House  of  Commons ;  at  Messni.  Elliot's, 
St.  Martin's  Lane ;  Messrs.  Stanford's,  Charing  Cross ;  Messrs.  Negretti  &  Zambia's, 
Regent  Street ;  and  Messrs,  Pasterelli's,  New  Bond  Street. 
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Office. 


papers*  The  forecasts  prepared  at  8b.  30m.  p.m.  are  intended 
primarily  for  the  newspapers,  but  any  of  the  forecasts  are  available 
for  the  information  of  persons  requiring  them. 

Inquiries  at  the      The  inquiries  received   through   the  Post  Office  for  special 

forecasts  during  the  year  amounted  to  53,  and  the  personal  appli- 
cations to  33.  The  rules  of  the  Office  relating  to  such  inquiries 
continue  the  same  as  in  previous  years,  and  are  given  ia  Appendix 
VII.  (p.  75). 

The  results  of  a  comparison  of  the  Forecasts  issued  at  8  p.m. 
during  the  year  with  the  weather  actually  experienced  is  given  in 
Appendix  XI.  (p.  82),  and  the  following  summary  of  successes  and 
failures,  estimated  in  the  manner  explained  in  that  Appendix, 
shows  that  the  average  of  success  over  the  whole  United  Kingdom 
has  been  81  per  cent,  the  figure  being  slightly  lower  than  that  for 
the  previous  year,  83  per  cent. 

The  district  for  which  the  forecasts  have  been  least  successful 
is  Scotland,  West  The  Bame  fact  has  been  noticed  during  the 
last  three  years. 


Testing  of  (he 
forecasts. 


Suumaky  of  Results  of  8  p.m.  Forecasts,  1886. 


Hay  Harvest 
Forecasts. 


Percentages. 

Total  per- 

District!. 

Complete 
Success. 

Partial* 
Success. 

Partial* 
Failure. 

Total 
Failure. 

centage  of 
Success. 

Scotland,  N.  - 

51 

31 

11 

■ 

6 

82 

E.  -       - 

52 

29 

12 

7 

81 

England,  N.E.  - 

52 

82 

10 

6 

84 

n        B.     - 

49 

83 

11 

6 

82 

Midland  Counties  - 

48 

35 

11 

6 

83 

England,  S.- 

50 

82 

11 

7 

82 

Scotland,  W.  - 

42 

33 

13 

11 

75 

England,  N.W. 

48 

82 

12 

8 

80 

„        S.W. 

48 

81 

12 

9 

79 

Ireland,  N.     - 

48 

34 

10 

7 

82 

„        S.     - 

47 

34 

10 

9 

81 

Summary  - 

49 

82 

11 

8 

81 

*  Note  *  partial "  implies  "  more  than  half." 

Hay  Harvest  Forecasts. — The  Council  renewed  in  1886  the 
offer  made  in  the  four  previous  years  to  the  Royal  Agricultural 
Society,  the  Royal  Dublin  Society,  and  the  Highland  Society 
to  send  daily  Forecasts  gratis  during  the  hay  season  to  a  number 
of  observers  selected  by  the  Councils  of  those  Societies,  on  the  two 
conditions,  that  the  information  should  be  made  known  as  widely 
as  possible,  and  that  a  record  should  be  kept  of  the  weather  expe- 
rienced and  be  sent  in  weekly  to'  the  Office.     The  Societies  again 
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cordially  accepted  the  proposal,  and  the  following  list  of  recipients  Hay  Harvest 

was  prepared :—  Forecasts. 

List  of  those  who  received  Hay  Harvest  Forecasts 

in  1886. 


Districts. 


To  whom  sent. 


Address. 


0.  Scotland,  N. 


•{ 


1,  Scotland,  E.     -< 


2.  England,  N.E. 


3.  England,  E. 


4.  Midland 
Counties 


5.  England,  S. 


•{ 
•{ 
-{ 
-{ 


6.  Scotland,  W.    -« 


7.  England,  N.W.  - 


a.  England,  8.W.  -< 


9.  Ireland,  N, 


10.  Ikbland,  S. 


Rev.  Dr.  Joass 
Major  Smith    - 

G.  Johnstone   - 
W.  S.  Macdonald 
A.  F.  Leslie     - 
C.  W.  L.  Forhes 

J.  Wilson 

J.  Turner 

W.  Birkbeck  - 
Sir  J.  B«  Lawes,  Bt,  and 
J.  H.  Gilbert,  FhJ). 

Royal  ,     Agricultural 

College. 
E.  E.  Harcourt- Vernon 

C.  Whitehead  - 
E.  P.  Squarey  - 
G.  M.  Allender 

W.  Calder 

M.  J.  Stewart  - 
J.  S.  R.  Ballingal 

G.  W.  Wray  - 
The  Earl  of  Derby 
The  Lord  Egerton  of 
Tatton. 

Colonel  J.  B.  Turbervill 

The  Earl  of  Dude 

T.  Dyke 

R.  Neville-Grenville    - 

Rer.  A.  Brown 

E.  F.  Farrell   - 

D.  A.  M'Cready 

D.  A.  Milward 

W.  Talbot  Crosbie,  DX. 


Golspie. 

Munloflhy,  Inverness. 

Glamis,  by  Forfar. 
Craigielaw,  Longniddry. 
Braco,  Keith. 
Aberfeldy. 

Chillingham  Barns,  Belford, 

Northumberland. 
The  Grange,  Ulceby. 

High  House,  Thorpe,  Norwich. 
Rothamsted,  Harpenden. 


Cirencester. 

Grove  Hal),  East  Retford. 

Banning  House,  Maidstone. 
The  Moot,  Downton,  Wilts. 
St<unmerham,  Horsham. 

Castle  Hill,  Dalreoch,  Dum- 
barton. 
ArdweU,  Stranraer. 
Eallabus  House,  Islay. 

Leyburn,  Yorkshire. 
Knowsley  Hall,  Prescot. 
Tatton  Park,  Knutsford. 


Ewenny     Priory,      Bridgend, 

Glamorganshire. 
Whitfield,  Falfield,  R.S.O. 
Long  Ashton,  Clifton,  Bristol. 
Butleigh  Court,  Glastonbury. 

The  Manse,  Hollymount,  Co* 

Mayo. 
Moynalty,  Co.  Meath. 

Larchvale,   Moneygall,  King's 

Co. 
Lavistown,  Kilkenny. 
Ardfert    Abbey,    Tralee,    Co. 

Kerry. 


The  issue  of  the  forecasts  commenced  June  17th  with  those 
for  England,  E.,  the  Midland  counties,  and  England,  S.,  and  later 
those  for  other  districts  were  added.  The  forecasts  were  issued 
daily  (excepting  on  Sundays),  and  in  most  instances  they  were 
continued  for  about  five  weeks.  * 
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Hay  Harvest 

Forecasts. 


Storm  warn- 
ings. 


The  general  result  of  this  repetition  of  the  issue  of  these  fore- 
casts, which  began  in  1879,  is  shown  by  the  subjoined  table, 
which  has  been  compiled  solely  from  the  reports  of  the  above- 
mentioned  gentlemen,  and  is  entirely  independent  of  any  estimate 
formed  within  the  Office  itself: — 

Summary  of  Results.    Hat  Harvest  Forecasts,  1886. 


Districts. 


Karnes  of  Stations. 


Percentages. 


S 

* 

a. 

a 
5 


3 
3 


1 


00 


SOOTLUTD,  N. 
M  B. 

JSVGLAVD,  N.B.         • 

M  E.  • 

Midland  Couvnse 
Eyolavd.S.- 
scotlavd,  w. 
enqlajtd,  n.w. 

Irblavd,  N.  - 


t> 


s. . 


Golspie  and  Xunlochy    • 

Bneo.  Olamb,  Aberteldy,  and  Long- 

niddry. 
Belford  and  Uloeby        ... 

Thorpe  and  Bothamsted 

Cirencsster  and  East  Retford  • 

Horsham,  Maidstone*  and  Downton   - 

Dumbarton,  Tslay,  and  Stranraer 

Leyburn,  Presoot,  and  Knntsford 

Bridgend  (Glamorgan),  Falfleld,  Clif- 
ton, and  Glastonbury. 
Moynalty.and  Hollymonnt 

Moneygall,  Kilkenny,  Ard/ert  Abbey  • 


01 

24 

11 

8 

46 

41 

7 

6 

62 

88 

14 

1 

47 

46 

9 

S 

43 

89 

18 

— 

40 

88 

19 

1 

66 

90 

IS 

1 

57 

97 

14 

2 

67 

96 

14 

S 

46 

96 

14 

12 

64 

81 

16 

2 

66 

31 

IS 

S 

. 

98 

16 

S 

87 

86 

8 

82 

87 

86 

84 

88 

74 


84 


The  result  of  this  year's  checking  shows  that  the  general  per- 
centage  was  a  little  higher  than  in  the  preceding  year.      The 
largest  general  per-centage  (89)  was  reached  in  England,   £ 
while  the  smallest  (74)  was  in  Ireland,  N. 

Independent  testimony  as  to  the  correctness  of  the  forecasts 
during  the  summer  of  1886,  and  as  to  their  value  to,  and  appre- 
ciation by,  the  agricultural  community  was  borne  by  Major 
Smith,  Mr.  Stewart,  and  Mr.  Johnstone  in  Scotland,  Mr. 
M'Cready  in  Ireland,  and  Mr.  Birkbeck  in  England. 

In  addition  to  the  gentlemen  who  acted  as  recipients  of  these 
forecasts  in  1886,  and  whose  names  are  given  on  page  11,  six  large 
landowners  residing  in  different  parts  of  the  country  applied  for 
and  received  the  forecasts  at  their  own  expense. 

Storm  Warnings  for  the  Coasts  of  the  United  Kingdom. — In 
Appendix  X.(p.  80)  will  be  found  the  names  of  the  stations  which 
are  furnished  with  signals  for  Storm  Warnings,  in  accordance  with 
Circular  717  of  the  Board  of  Trade  issued  in  February  1874. 
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These  stations  were,  at  the  end  of  March  1887,  141  in  number,  Storm  warn- 
situated:—  m«8- 

69  in  England,  14  in  Wales,  39  in  Scotland,  15  in  Ireland, 
3  in  the  Isle  of  Man,  and  3  in  the  Channel  Islands. 

The  usual  comparison  has  been  instituted  in  the  Office  between 
the  warnings  issued  in  1886  and  the  weather  experienced  on  our 
coasts,  the  warnings  being  tested  by  the  method  explained  in 
Appendix  VII.  (p.  65).  The  results  of  the  comparison  are  shown 
in  the  following  tables : — 

Return  of  the  Result  of  the  Comparison  between  the  Warnings  issued  and  the 

Weather  experienced  in  1886. 


Coasts. 


Si 

M 
Si 

■Ss 


III 


~-»go 


t» 


i 

III 


Storms  for  which  no 
Warning  was  issued. 


Inland,  South 

„       Bast 
Scotland,  East 
n       West 
England,  North-west 
West 

South-west 
South 
South-east 

East 


Totals - 
Per-centagea    - 


61 
*6 
56 
59 
67 
51 
48 
50 
86 
88 


542 


85 
38 
38 
30 
40 
24 
26 
88 
17 
24 


800 


55-8 


13 

28 
7 
11 
13 
22 
18 
12 
12 
10 


10 

14 

9 

17 

13 

5 

8 

5 

7 

3 


146 


86 


26*9 


15-9 


1 
1 


8 
1 
] 
1 


3 


0*6 


1*8 


April  7. 

May  15,  June  15,*  Dec,  8.f 

Jan.  13,  Nov.  6. 

Jan.  13. 

Dec.  1 2. 

Jan.  30,  Sep.  27,  Dec.  12. 

Dec.  12. 


•  This  gale  was  not  felt  south  of  Aberdeen. 

t  The  northern  part  of  the  district  was  warned  in  time,  but  for  the  southern  pad;  the  warnings  were  too 
late  to  be  of  any  Yalue. 

Notes,  as  to  the  Gales  for  which  Warnings  were  not  issued 

in  1886. 

January  ISth,  England,  N.W.  and  W. — At  6  p.m.  12th  there 
was  a  large  depression  in  the  far  N.,  passing  away  to  die  east- 
ward, and  moderate  to  fresh  Westerly  breezes  prevailed  over  the 
British  Isks.  In  the  night,  however,  a  subsidiary  disturbance 
was  developed  over  the  North  Sea,  causing  North-westerly  gales 
on  the  coast  named.  It  is  not  seen  how  this  was  to  be  foretold 
from  the  information  available. 

January  30*A,  England,  S. — This  gale  was  "  strong "  in  the 
Solent  only.  It  was  caused  by  the  extension  of  a  large  depression 
in  the  far  N.,  and  was  increased  by  a  small  and  very  shallow 
subsidiary  system  which  came  up  the  Channel.  Perhaps  this 
latter  deserved  more  attention  than  it  received. 

April  1th,  Ireland,  S. — The  depression  causing  this  gale 
advanced  so  rapidly,  that  it  is  remarkable  that  the  signals  did  not 
fail  on  more  of  the  coasts.  At  6  p.m.  6tb,  the  barometer  was 
still  rising,  even  at  Valencia,  and  there  was  nothing  but  an 
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unreliable  "cirrus*'  observation  at  Valencia  to  show  that  any 
depression  was  approaching. 

May  loth,  Scotland,  E. — North-westerly  and  Northerly  gale, 
caused  by  the  spreading  westwards  of  an  apparently  unimportant 
depression  which  was  moving  northwards  over  the  North  Sea, 
and  a  simultaneous  temporary  rise  of  the  barometer  in  the  N.W. 
Only  one  station  (Aberdeen)  reported  force  9,  and  even  (here  the 
anemometer  registered  only  42  miles  per  hour. 

June  15th,  East  of  Scotland,  northern  part. — A  moderate  gale 
from  W.  was  already  blowing  in  this  region  at  8  a.m.  15th,  and 
as  the  barometer  had  begun  to  rise,  it  was  anticipated  that  the 
depression  in  the  far  N.  was  passing  off  and  that  no  stronger  wind 
would  be  experienced.  In  the  end,  however,  (his  proved  to  be 
an  error. 

September  27di,  England,  S.  —  Very  eimilar  to  that  of 
January  30.  Caused  by  the  spreading  southwards  of  a  gale 
which  had  been  duly  warned  for  in  the  more  northern  regions. 
It  was  "strong"  in  the  Solent  only.  Strong  squally  breezes 
had  been  anticipated  and  forecasted. 

November  6th,  England,  N.  W. — This  gale  was  caused  by  the 
sudden  deepening  of  a  depression  which  had  been  formed  over 
Ireland  early  on  the  6tb.  There  was  no  g.ile  at  6  p.nL  5th,  and 
by  8  a.m.  next  day  it  was  too  late  to  warn  this  coast.  Our  other 
coasts  were  warned  in  time. 

December  8th,  Scotland  E.  (south  of  Moray  Firth). — The  depres- 
sion which  caused  this  gale  was  exceptionally  deep ;  had  it  not 
been  so  this  coast  would  not  have  suffered.  Although  the  obser- 
vations at  6  p.m.  7th  showed  no  gale,  all  our  other  coasts  were 
successfully  warned. 

December  12th,  England,  S.W.,  S.,  and  S.E. — West-south- 
westerly gale  caused  by  the  development  of  a  depression  over  the 
North  Sea  early  on  12th.  Of  this  there  was  no  indication  what- 
ever at  6  p.m.  on  11th. 

The  following  table  contains  a  comparative  statement  of  the 

storm  warnings  and  their  results  in  1886,  and  in  the  ten  preceding 

previous  years,  years*.     It  will  be  seen  that  the  percentage  of  warnings  justified 

is  3  per  cent,  higher  than  in  the  preceding  year : — 


Comparison  of 
results  for 
1S86  with 


Tears. 

Total  No.  of 

Warnings 

issued. 

Warning* 
justified  by 

Warnings 
justified  by 

Total  Warnings 

Warnings  not 
justified  by 

subsequent 
Gales. 

subsequent 
strong  winds. 

justified. 

subsequent 
Weather. 

1876 

265 

61-1 

21*5 

82*6 

11-7 

1877 

*    475 

58-3 

25*9 

79-2 

16*4 

1878 

485 

567 

20*8 

77*5 

17*9 

1879 

509 

50-5 

25*1 

75*6 

20-6 

1880 

390 

58*2 

24*6 

82*8 

13-3 

1881 

454 

58-6 

23*8 

81*9 

14*8 

1882 

503 

61*4 

21-1 

82-5 

14*9 

1883 

610 

56*2 

21-6 

77-8 

20*8 

1884 

461 

66-4 

20*0 

864 

12*1 

1885 

591 

55-3 

24-0 

79-8 

19-5 

1886 

542 

55*8 

26-9 

82*2 
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Tlic  Prevalence  of  Gales  on  different  Parts  of  the  Coast — At  Prevalence  of 
the  suggestion  of  the  Hydrographer  tables  giving  the  relative  gales- 
frequency  of  gales  in  the  four  quadrants  respectively  (N.  to  E., 
£.  to  S.,  &c.)  on  different  districts  of  the  coast,  accompanied  by 
illustrative  diagrams,  have  been  prepared.  The  tables  refer  to  the 
period  of  15  years,  1871-1885.  An  abstract  is  given  in  Note  A , 
p.  21. 

Fishery  Barometers, — In  connexion  with  the  subject  of  storm  Fishery, 
warnings  the  supply  of  public  barometers  to  fishing  stations  and  barometen. 
other  places  on  the  coast  may  be  mentioned.  The  whole  number 
of  stations  supplied  with  these  instruments  by  the  Office  is  at 
present  169,  being  the  same  as  in  the  previous  years.  Of  these 
stations,  60  are  in  England,  5  in  Wales,  46  in  Ireland,  54  in 
Scotland,  3  in  the  Isle  of  Man,  and  1  in  Jersey.  The  list  is 
given  in  Appendix  IX.,  p.  79. 

A  new  edition  of  the  Barometer  Manual,  designed  for  the 
information  of  the  classes  who  will  have  access  to  the  fishery 
barometers,  is  now  under  preparation. 

Observations  on  Ben  Nevis. — The  arrangements  with  the  Observations 
Directors  of  the  observatory  established  on  the  summit  of  Ben  on  Ben  **•*"■• 
Nevis,  at  a  height  of  4,000  feet  above  the  sea,  detailed  in  the  Report 
for  1885,  have  been  continued  during  the  year.  The  Council  have 
continued  the  annual  grant  of  100/.  towards  the  expenses  of  the 
observatory,  and  have  received  MS.  copies  of  all  the  meteoro- 
logical observations  taken,  and  in  addition  occasional  telegrams, 
19  in  number.  A  report  on  the  practical  value  of  these  telegrams 
as  aids  to  the  service  of  forecasting,  will  be  found  in  Note  B.,  p.  23. 

Atlantic  Telegrams. — The  service  of  occasional  ship  reports  Atlantic  tele- 
of  storms  met  with  west  of  the  meridian  of  45°  W.  was  continued  &****. 
during  the  first  half  of  the  year,  but  in  the  month  of  November 
the  new  daily  service,  indicated  in  the  last  Report,  was  com- 
menced. These  telegrams  give  a  general  summary  of  the 
principal  features  of  the  atmospherical  conditions  over  the  United 
States,  supplemented  by  ship  reports. 

The  service  is  still  carried  on  conjointly  by  the  Central  Meteoro- 
logical Office  in  Paris  and  the  Meteorological  Council,  the  telegrams 
are  received  in  Paris,  and  their  contents  are,  for  the  present, 
transmitted  to  London  by  post.  As  in  previous  years,  the  collec- 
tion of  the  information  and  transmission  of  the  telegrams  is 
undertaken  by  the  Chief  Signal  Office,  Washington,  whose  staff 
in  New  York  and  Boston  are  charged  with  the  execution  of  the 
duty.  A  report  on  the  results  of  this  service  during  the  three 
months  January  to  March  1887,  will  be  found  at  Note  C,  p.  24. 

Weather  Reports. — The  Daily  Weather  Report  has  appeared  Publication*, 
regularly,  and  has  been  largely  added  to,  and  its  general  arrange- 
ment improved.  For  details,  see  Appendix  VTL,  p.  69.  The  Weekly 
Weather  Report  has  appeared  in  its  enlarged  form,  as  explained 
in  the  last  Report,  and  has  been  further  improved  by  the  addition 
since  1st  January  1887,  of  four  new  columns  on  the  first  page  of 
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Publications. 


Simultaneous 
obserratioDa. 


Self-recording 
observatories. 


Anemographic 
station!. 


each  report,  giving  the  difference  between  the  weekly  values  for 
Accumulated  Heat  and  Rainfall,  and  the  means  for  the  corresponding 
periods  during  the  eight  years  1878-85.  The  Quarterly  Summary, 
issued  as  Appendix  I.,  gives  the  Weekly  and  Progressive  values  of 
the  same  elements  for  all  the  districts  in  each  month  of  the 
current  year — in  continuation  of  the  Tables  published  in 
Appendices  I.  and  II.  for  1884,  while  Appendix  II.  gives  the 
Weekly  and  Progressive  values  for  Accumulated  Heat,  Rainfall 
and  Bright  Sunshine  during  the  two  years  1885  and  1886  (in 
continuation  of  Appendix  II.  for  the  year  1884),  and  Appendix 
III.  gives  the  Mean  Weekly  values  for  the  following  number  of 
years : — 

Accumulated  Heat  and  Rainfall,  8  years,  1878  to  1885. 
Bright  Sunshine  -  -     5      „      1881  „  1885, 

The  Monthly  Weather  Report  has  also  appeared  regularly. 

Simultaneous  Observations. — The  Office  has  continued  its  co- 
operation in  the  system  of  simultaneous  observations,  taken  once 
in  every  24  hours,  which  was  organised  in  1874,  at  the  request  of 
the  Chief  Signal  Officer  of  the  United  States. 

The  list  of  observers  on  this  system  at  land  stations  for  1886 
is  given  in  Appendix  XII.,  p.  87. 

A  form  for  the  entry  of  the  simultaneous  observations  is  bound 
up  with  every  ship's  log  issued  by  the  Office.  In  previous 
Reports  it  has  been  stated  that  the  Lords  Commissioners  of  the 
Admiralty  had,  at  the  request  of  the  Council,  issued  instructions 
for  these  observations  to  be  taken  (in  addition  to  those  made 
by  the  Service  Regulations)  on  board  each  detached  ship-of-war 
on  foreign  service ;  or,  in  the  case  of  a  squadron  acting  together, 
on  board  the  ship  of  the  senior  officer.  The  number  of  these 
observations  which  have  been  received  during  the  year  from  the 
Royal  Navy  has  been  7,740,  and  from  the  Mercantile  Marine, 
6,570. 

PART  III. 
Land  Meteorology  of  the  British  Isles. 

Observatories  and  Stations. — Records  of  the  climate  of  the. 
British  Isles  are  received  by  the  Office  from  certain  stations  with 
different  degrees  of  fulness  of  organisation,  which  may  be  arranged 
in  five  classes. 

1.  The  Observatories  furnished  with  self-registering  instruments 
by  which  all  the  principal  meteorological  phenomena  are  re- 
corded continuously,  and  which  thus  afford  materials  for  the  study 
of  the  periodic  variations  of  the  meteorological  elements. 

2.  Anemographic  stations  furnished  with  instruments  regis- 
tering the  wind  only.  The  records  from  these  stations  relate  to 
weather  as  distinguished  from  climate,  and  are  especially  useful  in 
connexion  with  the  passage  of  storms,  and  as  affording  evidence 
available  in  the  courts  of  Taw  with  respect  to  collisions  at  sea,  and 
damage  done  by  wind. 
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3.  Stations  of  the  Second  Order  furnishing  climatological  in-  Station*  of 
formation  from  eye  observations  taken  twice  a  day.    The  observers  ^wmd  0rder* 
at  these  stations  are  all  volunteers. 

•  4.  The  Telegraphic  Reporting  Stations  at  which  eye  obser-  Telegraphic 
vations  are  taken,  supplemented  in  some  cases  by  self-recording  §2^9ng 
aneroids,  &c.,  forming  the  material  upon  which  the  daily  weather 
reports  and  forecasts  are  based.  The  hours  of  observation  at  these 
stations  are  limited  by  the  requirements  of  the  telegraphic  system, 
as  explained  in  Part  II,  but  the  data  which  they  furnish  are 
utilized  to  afford  climatological  information  for  parts  of  the 
country  where  Stations  of  the  Second  Order  do  not  exist 

5.  Extra  stations  furnishing  returns  with  less  completeness,  and  Extra  stations. 
with  less  detail  than  those  of  class  3. 

A  continuous  record  of  the  amount  of  bright  sunshine  is  also  Sunshine 
received  from  35  stations  in  the  British  Isles,  some  of  which  are  BtatioQS- 
first  or  second  order  stations,  whilst  from  others  the  sunshine 
record  is  alone  received.     See  p.  96. 

A  fuller  account  of  these  several  stations  and  of  the  methods 
employed  by  the  Office  in  dealing  with  the  records  they  respec- 
tively furnish  will  be  found  in  Appendix  XIII.,  p.  88. 

Appendix  XIV.,  p.  92,  contains  a  list  of  all  documents  relating  Documents 
to  the  land  meteorology  of  the  British  Isles  received  at  the  Office  roceiTed* 
during  the  year. 

The  only  changes  in  the  self-recording  stations  during  the 
year  has  been  that  the  anemometer  formerly  at  Seaham  has  been 
repaired  and  re-erected  at  Fleetwood  at  the  suggestion  of  Mr.  L. 
J.  Crossley,  to  whom  the  instrument  belongs,  and  who  has  kindly 
lent  it  to  the  Office.  In  addition,  another  similar  instrument  has 
been  erected  on  the  disused  High  Lighthouse,  North  Shields. 

Inspection  of  the  Stations. — The  self-recording  observatories  and  Inspection  of 
the  anemographic  stations  (Classes  1  and  2),  as  well  as  the  Tele-  .  uon8# 
graphic  Reporting  Stations  (Glass  4),  are  regularly  visited  each 
year  by  the  Inspectors  of  the  Office  before  mentioned  (p.  9). 
The  extra  stations  (Class  5)  are  inspected  as  opportunity  offers. 
Of  the  Stations  of  the  Second  Order  (Class  3),  some  belong  to 
the  Royal  Meteorological  Society ;  these  are  visited  by  an 
Inspector  appointed  by  the  Society,  an  allowance  being  made 
by  the  Office  toward  the  cost  of  the  inspection,  in  accordance 
with  the  recommendation  of  the  Treasury  Committee  (1877). 
The  remaining  Stations  of  the  Second  Order,  which  are  in 
immediate  connexion  with  the  Meteorological  Office,  are  visited 
at  least  once  in  every  two  years  by  the  inspectors  of  the  Office. 
The  Superintendent  of  the  Kew  Observatory,  Mr.  Q.  M.  Whipple, 
is  specially  employed  to  inspect  and  report  on  the  self-registering 
apparatus,  and  on  the  photographic  processes  at  the  observa- 
tories. Extracts  from  the  Reports  of  the  Inspectors  will  be 
found  in  Appendix  VI.,  p.  51. 

£    52465.  B 
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Degree  of  Minuteness  of  Barometer  Reading*.—k.her  consulta- 
tion with  the  most  eminent  authorities  both  at  home  and  abroad, 
as  to  the  degree  of  minuteness  to  which  it  was  desirable  to  read 
and  record  the  height  of  the  barometer,  the  Council  resolved  that, 
except  in  the  case  of  the  Standard  Barometers  used  at  the  princi- 
pal observatories,  the  readings  should  be  made  directly  from  the 
graduations  of  the  verniers,  without  attempting  to  estimate  smaller 
quantities. 

Also,  that  the  verniers  of  marine  barometers  belonging  to  the 
Office  used  at  ordinary  stations  and  supplied  to  ships,  be  altered 
gradually,  as  they  come  in  for  repair,  so  as  to  read  to  0 a  005  in. 
instead  of  0 '  002  in.  as  at  present. 

And,  that  the  registers  of  individual  observations  be  printed  to 
hundredths  only,  the  readings  to  thousandths  being  limited  to  the 
mean  values.  This  would  not  apply,  however,  to  the  hourly 
readings  of  the  principal  observatories. 

It  may  be  noted  that  *  004  of  an  inch  corresponds  nearly  to 
one  tenth  of  a  millimetre,  the  degree  of  minuteness  commonly 
adopted  on  the  Continent. 

Information  supplied  to  the  General  Register  Offi,ce,  Dublin. 
— Keports  from  ten  of  the  Irish  stations  of  the  Office  have  been 
regularly  supplied  to  the  Registrar  General  for  Ireland,  for  use 
in  his  Weekly  and  Quarterly  Returns. 

Quarterly  Weather  Report — Part  IV.,  completing  the  volume 
for  1878  in  the  old  form,  is  in  an  advanced  stage,  and  good 
progress  has  been  made  with  that  for  1879.  This  form  of  Report 
will  end  with  the  publication  of  the  results  for  1880. 

The  volume  of  the  Monthly  Weather  Report  for  1886  has 
been  published  and  the  parts  of  that  for  1887  are  in  preparation. 
This  publication  takes  the  place  of  the  Quarterly  Weather 
Report, 

The  publication  of  the  Hourly  Readings  obtained  from  the 
records  of  the  self-registering  instruments  at  the  four  principal 
observatories  lor  1884,  is  nearly  completed. 

Reports  from  Stations  of  the  Second  Order. — The  volume  for 
1882  has  appeared,  and  that  for  1883  is  in  hand. 

Electric  Anemometer. — This  instrument  has  now  been  erected 
at  Kilbeg  Hill,  situated  above  and  at  a  distance  of  about  a  mile 
from  the  observatory  at  Valencia,  but  unforeseen  difficulties  have 
arisen,  and  it  has  not  yet  been  brought  into  operation. 

The  Harmonic  Analyser. — The  results  of  the  analysis  of  the 
thermograms  for  the  12  years  1871-82  appeared  as  an  appendix 
to  the  volume  of  Hourly  Readings  for  1883.  They  are  given  in 
three  tables,  of  which  the  first  two  contain,  in  different  forms,  the 
harmonic  coefficients  of  the  formulae  expressing  the  daily  march 
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of  temperature ;  while  the  third,  by  a  comparison  of  the  monthly 
mean  values  obtained  from  the  hourly  values  by  computation 
with  those  derived  from  the  analyser,  supplies  a  means  of  testing 
the  accuracy  with  which  the  machine  works.  The  barograms  are 
now  being  dealt  with  and  are  finished  up  to  the  end  of  1875. 

As  it  seemed  desirable  that  the  success  of  the  Harmonic 
Analyser  should  be  generally  known,  a  paper  describing  the 
principal  results  obtained,  and  a  determination  of  the  trust- 
worthiness of  the  computations  was  read  before  the  Royal 
Society.     (R.  Soc.  Proceedings,  Vol.  xli.,  p.  382.) 

Records  from  Foreign  Military  Stations. — During  the  year  the  Records  from 
Office  has  received  a  very  valuable  contribution  to  its  records  of  JJS^dSS 
the  climatology  of  the  globe  in  the  shape  of  the  complete  series  Department, 
of  observations    made  by   the  officers  of   the  Army   Medical 
Department,  at  both  home  and  foreign  stations,  during  the  years 
1866-1884.     These  returns,  taken  together  with  those  made  by 
the   Royal  Engineers    in    the   years    1852-1862,  which    were 
received  from  the  Office  of  the  Ordnance  Survey  in  1879,  afford 
important  information  as  to  the  climate  of  many  parts  of  the 
world  about  which  comparatively  little  is  at  present  known,  and 
the  Council  has,  therefore,  decided  to  publish  the  returns  from  all 
the  foreign  stations  on  a  definite  system,  in  the  form  of  monthly 
means  and  summaries,  so  that  this  information  may  be  generally 
accessible  to  meteorologists. 

This  work  is  now  in  hand  and  will  be  completed  during  the 
present  year. 


Libbaby. 

The  library  contains  standard  works  on  Meteorology  and  the  li*"* 
allied  sciences.   It  consists  at  present  of  nearly  10,500  volumes  and 
pamphlets  exclusive  of  charts  and  MS.  records  of  observations. 
The  books  and  other  documents  are  accessible  to  scientific  men. 

Appendix  XV.,  p.  97,  contains  a  list  of  the  additions  to  the 
library  during  the  year.  These  have  been  catalogued  upon  cards 
as  before,  besides  being  entered  in  the  reference  catalogues  under 
(1)  Authors,  and  (2)  Subjects.     . 


Expenditure. 

Appendix  XVI.,  p.  123,  shows   the  receipts  and  payments  FtaaneUL 
during  the  year  ending  31st  March  1887.     The  amount  voted  by 
Parliament  was  15^00/.,  as  in  the  previous  year. 

The  following  abstract  of  expenditure  shows  the  amount  properly 
chargeable  to  the  year  in  question,  and  its  distribution  under  the 
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Financial. 


various  heads,  together  with  the  increase  or  decrease  in  1886-87, 
as  compared  with  the  previous  year :— 


Njet  ExpsirorruBB. 

1885-66. 

• 

1886-67. 

Increase. 

Deereasa. 

General  Administration. 

£    s. 

d. 

4     s. 

d. 

A    s.   d. 

£    f.    d. 

Payment  of  Connoil 

1,000    0 

0 

1,000    0 

0 

— 

— 

Secretary 

800     0 

0 

800    0 

0 

— 

— 

Office    ... 

769  19 

0 

792  12 

0 

22  13    0 

— 

Bent,  fuel,  and  lighting  - 

707     5 

10 

721     6 

1 

14    0    3 

— 

Alterations  to  premise*, 

attendance,  and  con- 

tingencies 

403  14 

8 

596  19 

1 

193    4    5 

— 

Expenses  incidental    to 

International  Meteoro- 

logical Congress 

17  IS 

4 

11     0 

0 

— . 

6  13     4 

Pensions 

42  16 

4 

42  16 

4 

^ 

_ 

Special  Researches 
Land  Meteorology 

728     7 

6 

494  12 

3 

__ 

233  15     3 

8,160     1 

6 

8,207  15 

4 

47  18  10 

— 

Weather  Information     - 

3,984  15 

7 

3,681     6 

6 

— 

303    9     S 

Inspections 

549     9 

9 

559  16 

9 

10    7    0 

— 

Ocean  Meteorology 

2,845  18 

3 

2,924    8 

1 

78    9  10 

— 

Total                      £ 

15,010     1 

• 

9 

14,882  12 

4 

866    8    4 

543  17     9 

(Signed) 


Ed.  STRACHEY. 

Chairman  of  the  Council. 
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NOTE  A. 


On  the  Distribution  of  Gales  round  the  Coasts  of  the 

British  Isles. 

The  subjoined  table  gives  the  total  number  of  general  gales 
reported  in  each  of  the  10  districts  into  which  the  coasts  of  the 
United  Kingdom  have  been  divided.  The  figures  refer  to  the 
period  of  15  years,  1871-85  inclusive.  The  table  abo  gives  the 
percentage  proportions  of  the  general  gales  in  each  district  for 
each  month,  and  for  the  four  quadrant?. 

The  term  "General  gales"  implies  that  the  gale  has  been 
reported  from  more  than  half  the  stations  situated  in  the  district* 
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NOTE  B. 

Eeport  on  Occasional  Telegrams  received  from  Ben  Nevis* 

Memorandum. 

The  primary  object  wbich  has  been  kept  in  view  while 
checking  the  telegrams  received  from  Ben  Nevis  during  these 
1 6  months  has  been  to  ascertain  how  far  the  telegrams,  as  at 
present  sent,  have  been  of  service  as  aids  to  the  issue  of  storm 
warnings  from  the  Meteorological  Office. 

To  make  this  clear  a  table  (annexed)  has  been  prepared,  show- 
ing the  time  of  receipt  of  all  the  messages  which  arrived  from 
Ben  Nevis  between  1st  January  1886  and  30th  April  1887, 
together  with  a  brief  statement  as  to  the  atmospheric  conditions 
prevailing  at  the  time  when  the  telegram  arrived,  and  the  steps 
taken  with  regard  to  the  issue  of  warnings  to  our  coasts. 

The  messages  received  consisted  of  observations  of  pressure, 
temperature,  wind,  and  weather  made  on  the  summit  at  two 
distinct  hours,  supplemented  occasionally  by  a  word  or  two  as 
to  the  general  appearance,  &c. 

During  this  period  we  issued  from  the  Meteorological  Office  86 
warnings  to  the  Scotch  coasts,  but  we  received  from  Ben  Nevis 
only  19  telegrams.  Of  these  two  arrived  before  we  issued  the 
warnings,  and  on  those  occasions  the  receipt  of  the  telegrams 
in  no  way  influenced  us  in  determining  to  warn. 

When  the  observations  made  on  Ben  Nevis  shall  have  been 
thoroughly  discussed,  and  inferences  deduced  from  them  by  the 
Ben  Nevis  Committee,  it  is  possible  that  a  new  system  of  tele- 

Sams  may  be  arranged,  which  should  be  of  practical  value  to  the 
eteorological  Office;  at  present,  however,  no  such  discussion 
has  been  published,  and  in  their  existing  form  the  telegrams  have 
given  us  no  assistance. 

(Signed)        Fbedc.  Gaster. 
To  B.  H.  Scott,  Esq., 
Secretary. 

Telegrams  received  at  the   Meteorological  Office  from 
Ben  Nevis  between  January  1st,  1886,  and  April  30th,  1887. 


Date  of  receipt 
of  Telegrams. 


Condition  of  Atmosphere 

about  Time  of  Heoeipt 

of  Telegram. 


Warnings  issued  by  the  Office 
on  other  information. 


Whether  the 
receipt  of  the 

Ben  Nevis 

Telegram  was 

before  or  after 

issue  of 

Warnings. 


1886. 
January. 
7th,  6.47  p  jn. 

ttth,  SM  ajn. 

14th,  742  p.m. 

18th,  544  p.m. 

28th,  '941  ajn. 


Depression  in  far  north  • 

Deep  depression  in  far 
north  and  subsidiary. 

New  depression  advancing 
from  N.W. 

Depression  approaching 
W.  of  Scotland. 

Deep  depression  in  N.W. 


S.  cone  had  been  re-hoisted  in 
N.  and  N.W.  for  8  hours. 

N.  cone  had  been  re-hoisted  in 
N.  and  N.W.  for  24  hours. 

N.  cone  was  still  up       - 

N.  cone  hoisted  northern  coasts 
7.16  p.m.  (W.  and  S.W.  had 
been  warned  in  afternoon.) 

S.  cone  had  been  hoisted  pre- 
vious day. 


After 


»» 

Before 

After 
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Date  of  receipt 
of  Telegrams. 


Condition  of  Atmosphere 

about  Time  of  Receipt 

of  Telegram. 


Warnings  issued  by  the  Office 
on  other  information. 


Whether  the 
receipt  of  the 

Ben  Nevis 

Telegram  vas 

before  or  after 

issue  of 

'Warninga. 


1888. 

February. 

5th,  6.43  p.m. 

March. 
16th,  &50  p.m. 


17th,  8.40  a  jdu 

10th,  8.57  pan. 

April. 
1st,  GM  p.m. 

7th,  8.56  p.m. 

8th,  8.44  a.m. 

May. 
17th,  6.40  p.m. 


18th,  8.48  a.m. 

September. 
9th.  0.43  p.m. 

October. 
8th,  fl.48  p.m. 

December, 
8th,  8.30  a.m. 

8th,  7.25  p.m. 

18S7. 
January. 
11th,  8.46  a.m. 


off  Wn.  coasts 
moring  North-eastwards. 

Large  depression  in  N.W. 


Subsidiary  depression  in 
N.W. 

Deep  depression  in  N.W. 


Deep  depression  off  W. 

coasts. 

Deep  depression  off  W. 

coasts. 
Yesterday's      depression 

over  Scotland,  subsidiary 

Irish  sea. 
Depression      in      N.W. 

moving  North-eastwards. 


Yesterday's  depression 
now  over  Scotland, 
and  grown  complex. 

Depression  in  W.  moving 
N.Bwd. 

Depression  in  W.  moving 

Exceptionally  deep  de- 
pression in  N.W. 

Exceptionally  deep  de- 
pression in  N.W. 


8.  cone  had  been  hoisted  in 
morning. 

No  signals  hoisted.  No  gale 
Scotland.  Fresh  8.8.  W.  gale 
on  W.  coasts  bf/bre  message 
arrived. 

8.  cone  hoisted  inW.  and  8.  at 
10  a.m..  27th.  No  gale  in 
Scotland. 

8.  cone  bad  been  hoisted  for 
above  4  hours. 

8.  cone  had  been  re-hoisted  for 

many  hours. 
S.  ooue  had  been  hoisted  since 

10  a.m. 
S.  cone  still  up     - 


S.  cone  bad  been  hoisted  W. 

Scotland  siuce  4  p.m.     (In 

Ireland  it  had  been  up  much 

longer.) 
We  had  lowered  cone  again  N. 

and  N.W.,  and  no  gale  came. 

8.  cone  had  been  hoisted  since 
10  a.m. 

8.  cone  bad  been  hoisted  since 
10  a.m. 


Deep  depression  in  N. 


r 


cone  had  been  hoisted  in  W. 
and  N.W,  7.15  p.m.,  7th,  and 
on  other  coasts  next  morning. 


8.  cone  had  been  hoisted  pre- 
vious day. 


After 


Before 
After 


!> 


»» 


NOTE  0. 

Keport  on  the  Daily  Weather  Messages  received  from  the 
United  States  (vi&  Paris)  during  the  three  months  January 
to  March  1887. 

The  following  report  on  the  telegrams  received  at  the  Meteoro- 
logical Office  daily  from  the  United  States  (vi&  Paris)  is  made 
in  order  to  show  how  far  the  telegrams  have  been  of  service  to 
the  Meteorological  Office  as  aids  to  the  issue  of  forecasts  or  storm 
warnings.  In  order  to  do  this  those  cases  have  been  selected  in 
which  a  well-formed  depression  was  ehown  over  the  United  States 
or  the  adjneent  parts  of  the  Atlantic,  having  a  motion  in  a  more 
or  less  easterly  direction.  These  have  been  tabulated  and  com- 
pared with  the  depressions  which  reached  the  shores  of  north- 
western Europe  from  the  Atlantic,  and  caused  gales  on  tome  part 
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of  the  coasts.  The  coasts  on  which  gales  occurred  were  noted  in 
all  cases  in  which  they  were  partial. 

Appended  is  a  copy  of  the  table  referred  to,  and  to  it  have  been 
added  columns  showing  (1)  the  position  in  which  the  depressions 
were  observed  on  the  western  side  of  the  Atlantic ;  (2)  the  dates 
on  which  we  received  information  of  their  existence — whether  of 
an  indefinite  or  uncertain  kind,  or  of  a  definite  or  certain  kind  ; 
and  (3)  as  to  the  date  on  which  it  was  reckoned  that  the  system 
would  be  due  in  our  neighbourhood  supposing  it  to  cross  the 
Atlantic  at  all. 

Some  remarks  are  added  where  deemed  necessary,  and  finally  a 
column  has  been  inserted  showing  the  character  of  the  information 
when  looked  upon  as  an  indication  of  the  weather  on  our  coasts, 
as  follows : — 

A  =  complete  success ;  B  =  partial  success  ;  G  =  total  failure. 

From  the  last  column  we  gather  that,  out  of  the  20  depressions 
reported  on  the  western  side  of  the  Atlantic  during  the  three 
months : — 

5  were  classed  A,  or  completely  successful,  as  indications  of 
weather  in  north-western  Europe. 

4  were  classed  B,  or  partially  successful,  as  indications  of  weather 
in  north-western  Europe. 

11  were  classed  C,  or  failures,  as  indications  of  weather  in 
north-western  Europe. 

In  addition  to  these  there  were  seven  depressions,  causing  gales, 
which  reached  our  coasts,  and  which  I  fail  to  connect  with  any 
depression  known  to  have  occurred  previously  over  the  United 
States  or  the  western  Atlantic. 

In  some  of  the  cases  which  have  been  classed  A  or  B  (&gr.,  that 
shown  at  midnight  of  January  29th  and  at  noon  on  February  1st), 
the  telegrams  which  gave  definite  information  as  to  the  disturbance 
did  not  reach  us  until  after  the  system  bad  actually  arrived.  In 
others  the  gales  which  occurred  were  so  partial  and  felt  at  ports 
lying  so  far  to"  the  north-westward  that,  to  the  coasts  of  the 
British  Islands,  the  warnings  may  be  considered  as  of  little  value. 

Referring  now  to  the  character  of  the  telegrams,  it  may  be 
said: — 

(1.)  That  the  system  hitherto  in  use  of  showing  the  distribution 
of  pressure  over  continental  America  has  not  answered,  the 
information  being  much  too  scanty.  It  is  proposed  by  M.  Mascart, 
on  the  recommendation  of  Mr.  Finley  (U.S.),  to  substitute  for 
this  a  new  system  of  reporting  by  which  the  form  and  (approxi- 
mately) the  intensity  of  the  depressions  observed  over  the  United 
States  and  the  times  of  their  exodus  to  the  Atlantic,  will  be 
better  indicated.  This,  if  successful,  will  be  a  very  decided  im- 
provement, but  is  likely  to  involve  a  much  larger  expense,  unless 
it  is  accompanied  by  a  considerable  reduction  in  the  quantity  of 
information  transmitted  from  ships.  It  should,  however,  be 
observed  that,  under  present  arrangements,  information  from  ships 
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often  arrives  so  late  that  it  is  of  little  value  as  a  warning,  while  a 
large  proportion  of  the  depressions  reported  do  not  come  from  the 
American  Continent  at  all.  It  is  a  question  whether  these  latter 
do  not  cross  the  Atlantic  more  frequently  than  those  which  come 
from  off  the  land,  so  that  if  the  reporting  of  ships'  observations 
could  be  accelerated,  some  improvement  might  result. 

(2.)  The  number  of  observations  obtained  from  ships  has  often 
been  far  greater  in  quiet  weather  than  was  necessary.  This 
might  with  advantage  be  curtailed,  as  the  object  of  these  messages 
is  to  serve  as  warnings  of  storms  which  appear  to  be  on  their  way 
towards  us  from  the  Western  Atlantic. 

(3.)  The  barometrical  readings  reported  are  unsatisfactory 
often  being  irreconcilable  one  with  another.  But  how  far  this  is 
due  to  errors  in  the  telegraphy  is  not  known. 

.  (4.)  The  observations  of  ice  and  of  derelict  ships  are  probably 
very  useful,  and  are  being  transmitted  to  Lloyd's  immediately  they 
come  to  hand. 

I  cannot  help  thinking  that  in  the  form  hitherto  adopted,  these 
reports  are  of  no  practical  value  whatever  for  the  purpose  of  Fore- 
casting, and  unless  much  more  money  is  available,  I  do  not  see 
how  they  are  to  be  materially  improved. 

Under  any  circumstances,  in  the  present  state  of  our  know- 
ledge the  aid  derived  from  such  transatlantic  messages  must  be 
very  slight,  and  at  times  the  knowledge  that  a  deep  depression 
has  left  the  United  States  has  caused  the  premature  issue  of 
warnings  to  our  coasts,  and  a  consequent  failure  which  would 
otherwise  have  been  avoided. 

(Signed)        Fkedc.  Gastejj. 
To  E.  H.  Scott,  Esq.,  18th  May  1886. 

Secretary. 
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APPENDIX. 


APPENDIX  I. 


List  of  Captains  (and  Officers)  who  have  sent  in  Logs  classed  as 
"  Excellent "  during  the  year  ending  March  31,  1887.  The  figures 
opposite  to  each  show  the  total  number  of  such  Logs  which  they 
have  returned  to  the  Office  during  the  period  that  they  have  been 
observing. 


Captain's  Name. 


Number 
of  "Ex- 
cellent" 
Logs. 


8hip. 


AdamsoD,  A.  W. 

- 

4 

!  S.S.  "  Brindisi." 

Balfour,  Lieut.  Andrew,  H.N.  - 

i  19 

H.M.S;  "Rambler." 

Barker,  D.  W.,  F.R.Mct.  Soc. 

10 

|  S.S.  "International "  and S.S. 

"  Buc- 

■ 

i 

eaneer." 

Barlow,  B.  J.,  R.N.E 

r.                                      - 

1       I3 

S.S.  "  Tainui." 

Barrett,  T.     - 

■                                                                ■» 

1 

1  "  Craigburn." 

Baxter,  A.  S.  - 

- 

2 

j  "  City  of  York." 

Bennett,  E.  C.  - 

- 

12 

1  "  Thessalus." 

Blackburne,  Mr.  H.  <] 

r. 

1 

!  S.S.  "  Briudisi." 

Blake,  E.  J.     - 

. 

11 

S  "Tilkhuret." 

Bolton,  S.  H.   - 

- 

7 

S.S.  "  Helen  Newton." 

Bright,  H. 

—                  « 

1 

"  Beltana." 

Buchan,  James 

- 

19 

"  Coppenanie." 

Campbell,  Archibald 

. 

17 

S.S.  "  CircauM." 

Campbell,  James 

- 

1         5 

t  "  Saint  Patrick." 

Cirr,  H.  C.       - 

- 

2 

1  "  Superb." 

Chaddock,  Q.  A. 

- 

1 

"  Elissa." 

Clapp,  Staff  Comr.  E. 

S.,  R.N. 

3 

L.H.  Tender  "  Richmond." 

Clarke,  James  - 

*                           m 

7 

S.S. «  Olbcrs." 

Cooke,  C.  F.,  F.R.MetSoc.     - 

3 

"  Melbourne." 

Crighton,  A.  T. 

^                           « 

1 

S.S.  "  Colina," 

Crotty,  F.  H.  - 

«                           m 

3 

"  Evesham  Abbev." 

Crowley,  C. 

I 

"Lucia." 

Crutchley,  William  Caius,  R.N.B. 

12 

S.S. "  Kaikoura." 

Dart,  Leonard  C. 

m                          M 

4 

"  Alcester." 

Davies,  Joseph 

- 

2 

S.S.  "  Flaxman." 

Dawson,  Comr.  L.  8., 

R.N.      - 

2 

H.M.S.  «•  Sylvia." 

Denham,  George 

- 

9 

S.S.  "  Ocean  King." 

Denchars,  William 

- 

5 

S.S. "  Jan  Maytn." 

Dobson,  C.  M. 

- 

11 

S.S.  u  Durham." 

Douglas,  Lt.  H.  H.,  R.N. 

2 

H.M.S.  "  Sylvia." 

Draper,  R. 

- 

2 

S.S.  "Monarch." 

Dunbar,  John  Ivor 

.    - 

8 

S.S.  "  Arracan." 

EUery,  WiUiam 

. 

16 

"  Talookdar." 

England,  Thomas 

- 

5       i 

i 

"  Jane," 

Evans,  Mr.  E.  J. 

«                      ^ 

*    i 

S.S.  "Tainui." 

Flinton,  Benjamin 

- 

i 
2 

"  Dartmouth." 

Gordon,  James 

m           _ 

11 

S.S.  "  City  of  Agra." 

Graham,  W.  Vincent 

- 

3 

"  Majestic." 

Gray,  David     - 

t 

13 

S.S.  "  Eclipse." 

Gray,  H.  W.   - 

i 

1 

"  Pleione." 

Gray,  John 

i 

10 

S.S.  "  Hope." 

E    52465. 

» 
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Number 

Captain's  Name. 

of  "Ex- 
cellent" 

Ship. 

Legs. 

Hayward,  G.  0. 

— 

4 

SJS.  "  Bunrobm  Castle." 

Hotdich,  John  Peach,  R.N.R 

i.  • 

11 

«  British  Emroy." 

Hoskyn,  Comr.  R.  F.,  K.N. 

• 

13 

H.M.S.  M  Myrmidon." 

Hughes,  W.  P. 

- 

8 

"Laomene." 

Irving,  P.  J.    - 

- 

4 

S.S. "  Republic." 

Jones,  S.  Griff 

6 

"  Hermine." 

Kennedy,  C.  W. 

6 

S.S. "  Germanic." 

King,  J.  W.     - 

- 

1 

"  Philomene." 

Ladd,  Mr.  Richard,  F.R.A.S., 

16 

S.S.  «  Minia." 

F.R.Mei.Soc. 

Lailey,  William  Nicholson 

• 

8 

S.S. "  Boyne." 

Lambert,   H.   M.,   Sab-Lieut., 

5 

S.S."BrindisL" 

R.N.R. 

Lancaster,  Mr.  C. 

• 

4 

S.S. "  Germanic" 

Leportier,  T.   - 

- 

2 

8.S.  "  Mira." 

Lyne,  Lieut.  W.  0.,  R.N. 

- 

5 

H.M.S.  "Flying  Fish." 

Machngb,  R.  H. 

. 

1 

S.S.  "  Ching  Wo." 

McLean,  Archibald 

- 

2 

S.S.  "Concordia." 

Maclear,  J.  F.  L.  P.,  B.N. 

- 

16 

H.M.S. «  Flying  Fish." 
"  Wiltshire.'' 

Marshall,  Frederick     - 

- 

2 

Maxwell,  Joseph 

- 

2 

«■  Oamaru." 

Mesnard,  Thomas 

- 

5 

"  Sierra  Miranda." 

Metcalfe,  John 

- 

10 

S.S.  "  Oceanic" 

Milne,  W.  F.    - 

- 

4 

S.S.M  Esquimaux." 

Moore,  Comr.  W.  U.,  R.N. 

* 

9 

H.M.S. "  Rambler." 

Murdoch,  H.- 

m 

5 

"  Penthesilea." 

Murdoch,  Peter 

- 

8 

u  Sierra  EatreuV 

Murray,  Alexander 

- 

5 

•'  Perseyerance." 

Norman,  Francis 

• 

6 

««  Polestar." 

North,  W.  G.  - 

- 

4 

S.S.  «  Tiger." 

Parry,  Moses,  F.R.Met.Soc. 

• 

10 

S.S. «  Prydain." 

Farsell,  Henry 

- 

11 

S.S.  «  Adriatic" 

Parson,  George  Fry     - 

- 

6 

"Earaock.* 

Pearson,  Charles  William 

«■ 

26 

S&"Strathl6Yen." 

Potter,  Thomas 

- 

5 

S.S.  "  Sulina." 

Price,  J.  H.                 - 

- 

2 

«  Viola." 

Front,  John  Caws* 

- 

5 

"  Cape  St.  Vincent" 

Quaile,  D.  W.  A. 

m 

2 

-Orissa." 

Randall,  William 

«■ 

9 

"Earl  of  Shaftesbury.' 

Renaut,  Charles  Henry 

s» 

16 

«•  Pleionc" 

Ross,  Alexander 

* 

2 

«  Berbice." 

Rosseter,  William  Lawrence 

- 

7 

"St.  Kflda." 

Russell,  Charles  James 

- 

6 

"  Khyber." 

Sargent,  A.  H.  - 

• 

2 

"  Glenlora." 

Scott,  William 

- 

18 

44  Commewyne." 

Shearer,  G.     - 

- 

8 

«  Thetis." 

Sheldrake,  J.  W. 

- 

2 

"Iron  Cross." 

Simpson,  Alexander     - 

- 

5 

S.S. "  Australasian." 

Simpson,  Alexander    - 

- 

17 

"  Traveller." 

Smith,    Sub-Lt.    F.    13owden, 

3 

H.M.S. "  Myrmidon." 

R.N. 
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Captain's  Name. 

Number 

of  Ex. 

oellent0 

Logs. 

Ship. 

Smith,  W.  C,  F.R.Met.Soc.     - 
Spratly,  W. 
Sturdee,  H.  King 

Thomson,  A.  S.,  F.R.Met.Soc.- 

Trott,  Samuel,  P.R.MetSoc.    - 
Trunks,  H. 

Walker,  Henry 
West,  P. 
Wheaton,  N.  J. 
Williams,  H.- 
Wilson, William 

Youlden,  H. 

1   » 

9 
6 

8 

8 
1 

7 
1 
5 
1 
8 

6 

"  John  R.  Worcester." 

S.S. "  Mosart." 

L.H.  Tender  "  Richmond." 

S.S.  w  Silvertowu  "  and  S.S.  rt  Buc- 
caneer." 
S.S.  u  Minia." 
"  Aldborough." 

S.S.  "  Cephalonia/' 

S.S.  "  Port  Adelaide." 

«'  Eliza." 

"  Dynomene." 

"  Horsa." 

«  May  Hulse." 

Names  of  observers  deceased  printed  in  italics. 
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APPENDIX  III. 

Irbtbukbhtb  supplied,  Ac  to  the  Royal  Navy. 


i*ro- 
meters. 

Ane- 

Thermometers. 

Hydro- 

Ordi- 
nary. 

Mix. 

Min. 

Screen*. 

meters. 

April  111*  1886,  afloat  - 
Isanedsinoe 

191 
45 

897 

117 

lf215 
389 

203 
51 

254 
30 

163 
54 

• 

119 
44 

134 
35 

Betarned  since 

236 
46 

514 
101 

1,604 
292 

217 
85 

163 
21 

169 
51 

April  1st.  1887,  afloat 

190 

418 

1,813 

224 

182 

141 

118 

Instruments  supplied,  &c  for  use  at  Naval  Stations. 


April  1st,  1886,  in  use 
listed  since 

79 
8 

110 
8 

259 
26 

18 
3 

30 

7 

7 

20 
1 

Beturocd  since 

87 

4 

113 
4 

285 
19 

21 
1 

87 
9 

7 
5 

21 
1 

April  1st,  1887,  in  use 

83 

109 

266 

20 

28 

2 

20 

Disposition  of  Admiralty  Instruments  on  April  1st,  1887. 


Afloat  in  Royal  Nayy  - 

In  use  at  stations 

In  store  at  M.O. 

M  Chatham  - 
Sheerness  - 
Portsmouth 
Deronport 
Queenstown 
Gibraltar  - 
Malta 
Bombay  - 
Halifax  - 
Bermuda   -  • 

Jamaica     - 
Cape  of  Good  Hope 
Trlncomalee 
Hong  Kong* 
Coqnimbo 
Sydney 
Esquimalt  - 


99 
99 
99 


99 
n 

99 
9* 


99 


Total,  April  1st,  1887 

Lost,  &c.  since  April  1st,  1886 
Under  repair    -  -  - 


190 
88 
79 
3 
6 
6 
4 
3 
1 
8 
3 
4 
6 
2 
5 
3 
10 
3 
4 
8 


426 


1 
1 


413 
109 

66 
1 
6 

14 
5 
5 
4 

11 
6 

10 

10 
1 

10 
1 

12 
6 
4 
4 


697 


1,312 

266 

86 

14 

20 

45 

23 

1 

3 

46 

17 

88 

34 

11 

27 

12 

65 

17 

.  20 

5 


2,050 


185 


234 

30 
73 

4 
5 
13 
4 
1 

7 
8 
5 
3 
8 
8 
2 
15 
8 
5 
2 


897 


10 


182 
28 
92 

4 
4 
13 
4 
1 

7 
8 
6 

4 
2 
7 
8 
14 
3 
5 
3 


888 


11 


141 
8 

3 

2 

18 
1 


1 
1 


8 

8 

19 


118 
20 
59 

4 

9 

8 

24 

8 

4 
18 

14 
15 

81 

14 


*  To  December  Slat,  1SJ6. 
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APPENDIX  IV. 


Instruments  supplied,  &c.  to  Mercantile  Marine. 

Baro- 
meters. 

Com- 

Thermometers. 

Hydro- 

Per  Account. 

Ordi- 
nary. 

Max. 

Mia. 

Screens. 

meters. 

April  1st,  1886,  afloat  - 
breed  since     - 

189 
98 

— 

774 
626 

1 

1 

142 
89 

408 
328 

Returned  since 

237 
99 

— 

1,400 
610 

1 
1 

1 

281 
90 

726 
806 

April  1st,  1887,  afloat  - 

138 

790 

1 

141 

420 

Instruments  at  Stations,  viz.,  Telegraph  Offices,  Observatories, 

Navigation  Schools,  &c. 


April  1st,  1886,  in  use  - 
Issued  since     - 

118 
♦149 

4 

288 
18 

66 
6 

61 

4 

88 

2 

25 
7 

Returned  since            - 

262 
12 

4 

801 
53 

72 
10 

65 

7 

40 
5 

32 
11 

April  1st,  1887,  in  use  - 

250 

4 

248 

62 

58 

85 

21 

*  Including  140  at  Fishing  Villages  taken  into  this  account 


Disposition  of  Board  of  Trade  Instruments  on  April  1st,  1887. 


In  merchant  ships 

. 

138 

^^ 

790 

_ 

1 

141 

420 

In  use  at  stations 

- 

250 

4 

248 

62 

58 

85 

91 

In  store  at  M.O. 

- 

44 

1 

270 

13 

38 

45 

78 

At  IdTerpool       Agency 

• 

5 

7 

29 

— 

— 

7 

19 

n  Aberdeen           „ 

- 

6 

— - 

18 

— 

_• 

8 

24 

„  Glasgow             „ 
„  Dundee               „ 

OB 

6 
18 

^^ 

18 
52 

— 

— 

2 
18 

4 
42 

„HuIl 

- 

6 

— 

80 

— 

— . 

8 

23 

„  Southampton      „ 

- 

2 

— 

18 

— 

— 

5 

22 

„  Cardiff               „ 

B86 

3 

— • 

17 

— 

— 

1 

7 

Total,  April  1st,  1887 

473 

12 

1,490 

75 

97 

260 

660 

Lost,  &c  since  April  1st,  1 

6 

"" 

163 

1  r 

1 

** 

I       66 

D  2 
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APPENDIX  V. 

List  of  Stations  reporting  Meteorological  Observations  by  Telegraph 
to  the  Office  on  dlst  March  1887,  with  the  Names  of  Observers. 


*tSomburgh  Head 
•fStomowey  • 


Nairn     - 
*tAberdeen    - 
Lerth     - 
fShlelds 
Spain  Head    - 
ftork    -       - 
Louohboro'     - 
f  Ardrossan     • 
Matin  Head    - 
*fMu]laghmore 
♦fBelmullet    - 
fDonaghadee  - 
rarsonstown  - 

Barrow-in-Furness 

•+ Holyhead    - 
Liverpool 
•fValenda     - 

tRoohe's  Point 
Pembroke 
•fScfiiy  - 
Prawie  Point  - 
tHurtt  Castle - 
t  Jersey  - 


/London 
Oxford  - 
Cambridge 
*tYarmouth    - 
$Hawes  Junction 


Rer.  W.  Brand 
D.  MacDonaldf 

J.  Sinclair 

Miss  Penny    - 

J.  McConnack 

W.  Hay .--- 

J.  W.  Irvine  - 

J.  B.  Smith    -         .       - 

H.  M.  Platnauer,  F.Q.S.  - 

W.  Berridge,  F.R.MetSoc 

J.  W.  Mayes  -        •       - 

P.  O'D.  Farren 

K.Kerr  ... 

Miss  M.  J.  Tolan    - 

T.  MaeGowan 

B.  Bndds        ... 

W.  S.  Whitworth    - 

Capt.  Richards 

J.  Hartnup,  F.R.Met.Soc. 

J.  E.  Collnm 

W.  Kennedy  - 

Messrs.  Blake  and  Spicer 

W.  Thomas    ... 

J.Jobn|| 

6.  G.  Appleton 

J.  Fisher         - 

P.  Curoow      - 

F.  Ouster,  F.R.Met.Soc.  - 
W.  Wickham  ... 
H.Todd         ... 

G.  T.  Watson 
W.  H.  Bonce  - 


Minister  of  Dunrossness. 
Late  Officer  SJ9.  "  Great 

Eastern.'9 
Watchmaker. 
School  mistress. 
Telegraph  Clerk. 

Do. 

Do. 
Assistant  Ldjrhtkeeper. 
Curator  of  Museum. 

Telegraph  Clerk. 

Signalman,  Lloyd's. 

Retired  Coastguard  Officer. 

Telegraphist 

Postmaster. 

Assistant  Observer  at  Lord 
Rosse's  Observatory. 

Engineer,  Barrow-in-Fur- 
ness Railway. 

Keeper  of  Sailors'  Home. 

Bidston  Observatory. 

Superintendent  of  the  Ob- 
servatory. 

Telegraph  Clerk. 

Lightkeepers. 

Signalman. 

Coastguard  Officer. 

LightEeeper. 

Signalman. 

Ligbtkeeper. 

Clerk^feteorological  Office. 

Radcliffe  Observatory. 

Observatory. 

Secretary,  Sailors'  Home. 

Station  Master. 


NoU.— Those  stations  marked  with  an  asterisk  (*)  report  also  at  Sh.  pjn. ;  and 
those  with  a  dagger  (f)  at  6h.  p.m. 

X  This  station  now  reports  by  post  only. 

§  Mr.  MacDonald  died  on  12th  March  1887  ;  Mr.  J.  Forbes  of  Nicobon  Initita- 
tiou  took  charge  of  the  instruments  on  21st  of  May. 

||  Since  removed  to  another  C.  G.  station. 


mmm 
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APPENDIX  VI. 

Report  of  the  Inspection  of  the  Irish  and  Welsh  Stations. 

Gentlemen, 

I  hate  to  report  that  I  have  completed  the  inspection  of  these 
stations,  with  the'exception  of  four  of  those  which  furnish  information 
for  the  Weekly  Weather  Report,  viz.,  Fovnes,  Kilkenny,  Killarney, 
and  Llandovery,  which  were  not  considered  to  require  visiting  this 
year. 

The  stations  of  Malin  Head  and  Londonderry  were  visited  by  Captain 
Toynbee. 

Telegraphic  Stations. 

Holyhead,  visited  September  16. — I  found  that  the  rain-gauge  and 
thermometer  screen  were  too  much  overshadowed  by  shrubs,  and 
directed  the  observer  to  have  the  necessary  alterations  effected.  The 
station  otherwise  was  in  good  order.  I  took  down  one  of  the  new 
hand  anemometers  to  this  station  and  instructed  the  observer  in  its 
use. 

Donaghadee,  visited  September  21.— This  station  was,  as  usual,  in 
good  order,  and  calls  for  no  remark. 

Mullaghmore,  visited  September  2&4 — The  only  defect  I  discovered 
at  this  station  was  that  the  index  of  the  minimum  thermometer  was 
occasionally  left  partially  dry,  so  that  the  indications  were  incorrect.  A 
new  instrument  is  to  be  supplied. 

Belmullet,  visited  September  25. — The  reports  from  this  station  have 
shown  a  marked  improvement  during  the  last  twelve  months.  A 
weathercock  has  been  erected,  so  that  the  reports  of  wind  direction  have 
been  more  correct. 

Malin  Head,  visited  by  Captain  Toynbee,  July  1. — This  station  is 
not  perfectly  satisfactory,  as  the  reporter,  Lloyd's  signalman,  frequently 
reads  the  barometer  incorrectly.  His  brother,  who  is  Lloyd's  agent, 
does  the  work  correctly,  but  he  lives  at  a  distance  from  the  Signal 
Tower,  and  so  cannot  give  constant  attention  to  the  reports.  We  must 
endeavour  to  effect  an  improvement  by  correspondence. 

Parsonstown,  visited  September  30. — This  station  was  satisfactory,  as 
usual. 

Roche's  Pointy  visited  October  4.— There  is  nothing  particular  calling 
for  remark  at  this  station. 

Valencia,  visited  October  6. — The  telegraphic  reporting  duty  at  this 
station  is  satisfactory,  except  that  the  observer  does  not  furnish  very 
full  cloud  reports. 

St.  Ann's  Beady  visited  October  11. — This  station  is  quite  satisfac- 
tory, excepting  that  tourists  have  again  been  interfering  with  the  instru- 
ments. I  have  had  to  direct  that  a  wire  cover  should  be  placed  over 
the  sunshine  recorder. 

Weekly  Weatheb  Report  Stations. 

The  stations  of  Edgeworthstown  (Currygrane),  and  Waterfbrd  (Brook 
Lodge),  were  visited  September  28  and  October  8  respectively;  they 
were  both  in  good  order.  At  the  latter  station  Mr.  Bolton  the  observer 
was  unfortunately  absent  on  the  day  of  my  visit. 
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Stations  op  the  Second  Order. 

Armagh,  visited  September  22. — The  thermometers  and  rain-gauge 
have  been  removed  to  their  new  site  in  the  enclosure  on  the  south  side 
of  the  observatory  since  the  date  of  my  last  visit.  This  is  a  decided 
improvement. 

Dublin  (Fitzwilliam  Square),  visited  September  20.— The  station 
remains  as  satisfactory  as  is  possible  for  the  locality. 

Dublin  (Glasnevin),  visited  September  20. — At  this  station  the 
thermometer  screen  and  rain-gauge  have  been  slightly  moved.  The 
instruments,  &c.  are  in  good  order. 

Dublin  (Mountjoy  Observatory),  visited  September  20. — The  only 
matter  calling  for  notice  at  this  station  is  that  the  wind  reports  are 
unsatisfactory.  The  instrument  is  a  small  anemometer,  its  indications 
(means  per  hour),  are  converted  by  James'  Table  to  pressures  per 
square  foot,  and  these  again  to  the  figures  by  Beaufort's  scale,  with  the 
result  that  the  force  reported  is  much  too  low.  I  would  recommend 
that  a  self-recording  instrument  be  supplied* 

Colebrooke,  visited  September  23.— This  station  calls  for  no  special 
remark. 

Parsonstoum,  visited  September  30. — See  Report  above. 

Markree,  visited  September  24. — This  station  continues  in  very  good 
order. 

St.  David's,  visited  October  9. — At  this  station  the  thermometers  and 
rain-gauge  have  been  removed  to  a  fresh  site,  much  more  open  than 
that  previously  available.    This  station  is  in  very  good  order. 

Londonderry,  visited  by  Captain  Toynbee  Jane  30,  and  found  to  be' 
in  a  satisfactory  condition. 

Observatory. 
.   Valencia,  visited  October  6. — There  is  nothing  calling  for  remark. 

The  following  table  shows  the  results  of  thermometric  comparisons  :— 
Corrections  to  be  applied  to  the  readings  of— 


8IATXOM8. 


Dry  Bulb. 


Wet  Bulb. 


Max. 


Min. 


Spare 
Therm. 


Stations  of  the  Second  Order. 


Armagh 
Parsonstown- 
Brookborough 
Dublin  (City) 
Dublin  (PhaenixPark 

O.S.O.] 
O] 

Markree  Castle 
St.  David's    • 
Londonderry* 


BelamUet     - 

Donaghadee  • 

MalinHead  - 

ttullaghmoce 

Valencia 

St.  Ann's  Head 

flolybead 


EdjpswoHiistown 
Waterford     • 


-OS 

-0-S 

-1*1 

— 

-0-5 

-o-s 

0*0 

-0*4 

0*0 

— 

-0*8 

-0'6 

-0-4 

-0*5 

— 

-0-4 

-04 

-05 

0*0 

-0'5 

-o-s 

-04 

-0-2 

+0-5 

— 

-0*8 

-0*5 

-0*5 

*+rs 

_ 

0*0 

00 

+0*1 

+0'1 

— 

-0-6 

-0'6 

-0*2 

-o-e 

_ 

-0*4 

-0-4 

-re 

-0*8 

— 

Grass  min.  -01. 
Do.  do* 

Do.       —0*4. 


Telegraphic  Reporting  Stations. 


-0-4 

-0-4 

-0*1 

-0-8 

— . 

-0-5 

-0*7 

-0*1 

-0-8 

— 

-04 

-0*5 

-0*8 

-1"S 

-0*6 

-0'8 

-0*8 

-01 

+0-8 

-0-8 

-0*7 

-o-e 

-o-o 

+04 

-1-0 

-o-e 

-0-8 

-1-2 

-0-8 

-0*7 

-0*8 

-0-8 

—0-4 

-0-8 

-0'8 

Weekly  Weather  Report  Stations. 


.0*8 

•o-e 


-o-s 
-o-e 


-0*8 

•o-e 


+o-i 

-0-2 


Grass  min.  +0*4. 
Do.        do. 


Yours,  &c. 
(Signed)       Robert  H.  Scott. 
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Report  of  the  Inspection  of  the  English  Stations. 

I  have  the  honour  to  submit  the  following  report  of  the  stations  in 
England  inspected  by  me  this  year. 

Telegraphic  Reporting  Stations. 

Jersey  (Noirmont),  June  23. — The  observations  are  excellently  con- 
ducted at  this  station,  and  the  instruments  are  all  in  good  order.  I 
removed  the  sunshine  recorder  to  this  station  on  April  18. 

Hurst  Castle,  July  3. — The  observations  at  this  station  are  fairly 
good,  but  the  direction  of  the  winds  reported  is  not  reliable.  The  very 
high  maximum  temperatures  occasionally  reported  have  been  I  think 
due,  principally  at  least,  to  the  extreme  mobility  of  the  index  column 
of  the  maximum  thermometer,  coupled  with  a  certain  amount  of  unskil- 
fulness  in  the  observer.  A  new  maximum  has  therefore  been  sent  to 
this  station  on  the  3rd  of  August. 

The  barometers  are  in  good  order.  I  removed  them  to  a  position  a 
few  yards  from  that  which  they  have  hitherto  occupied,  in  order  to 
obtain  a  rather  better  light,  and  to  avoid  the  afternoon  sunshine. 

The  thermometer  screen  required  repainting  and  some  repairs,  about 
which  directions  were  given. 

Dungeness,  July  6-9.— The  work  done  at  this  station  has  been  in 
several  respects  unsatisfactory.  The  light-keepers,  four  in  number,  take 
the  readings  of  the  instruments  in  rotation  when  on  duly,  as  mentioned 
in  last  year's  report.    They  are  as  yet  by  no  means  careftd  observers. 

The  low  minima  of  temperature  often  reported  did  not  appear  to  me 
to  be  attributable  to  volatilization  or  to  interruption  of  the  thread  of 
spirit  in  the  thermometer,  which  is  a  good  instrument,  but  to  careless- 
ness, sometimes  in  reading,  and  at  other  times  in  setting  the  instru- 
ment. 

The  barometer  No.  619,  had  been  moved  into  the  tower  by  one  of 
the  observers,  Mr.  Curnow.  I  hung  the  other  barometer,  No.  618,  by 
the  side  of  it. 

It  will  be  seen  in  the  table  that  the  difference  of  the  readings  of  the 
two  instruments  is  rather  large.    Both  the  tubes  are  free  from  air. 

The  wet-bulb  was  much  crusted.  The  remaining  instruments  were 
in  good  order. 

Yarmouth,  July  12. — I  found  the  instruments  at  this  station'  in  good 
order,  and  well  attended  to,  as  usual. 

I  took  down  to  this  station  a  small  self-registering  anemometer. 

The  large  anemometer  was  in  good  order. 

Loughboroughy  July  14. — The  observations  at  this  station  was  excep- 
tionally good,  and  I  found  all  the  instruments  in  perfect  order.  I 
experimented  with  a  small  self-registering  anemometer  in  the  observer's 
garden,  the  estimated  wind  force  being  4  at  the  time,  with  unsatisfactory 
results. 

Spurn  Head,  July  16. — The  barometric  reports  from  this  station 
have  still  appeared  to  be  somewhat  low,  and  this  may  possibly  be  due 
to  the  observer  having  set  the  vernier  too  low. 

The  instruments  were  ail  in  very  good  order.  The  great  drawback 
in  the  instance  of  this  excellently  exposed  station  is  the  sand-drift.  The 
sand  almost  constantly  coats  the  wet-bulb,  and  during  the  time  that  I 
removed  the  thermometers  for  comparison  (about  80  minutes)  the  wind, 
then  blowing  with  the  estimated  force  4,  had  filled  with  sand  every 
interstice  in  the  closed  screen,  from  which  I  had  previously  swept  the 
sand.    In  rainy  weather  inuch  wet  sand  occupies  the  funnel  of  the 

Twn-gwige* 
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For  wind  reports  the  great  superiority  of  this  station  over  others  on 
Our  east  coast  is  unquestionable. 

York,  July  18. — Some  improvement  is  shown  in  the  observations  at 
this  station,  and  the  observer  reads  and  reduces  correctly.  The  rain- 
gauge  had  now  become  quite  useless,  and  it  had  become  necessary  to 
employ  that  which  is  used  for  the  9  o'clock  observations. 

The  barometer  is  now  in  good  order. 

Korth  Shields ,  July  21. — The  instruments,  with  the  exception  of 
the  small  self-registering  anemometer  (which  was  out  of  order),  were 
all  in  good  order,  and  the  observations  are,  as  usual,  well  attended  to. 

Barrow-in-Furness,  July  26. — Everything  at  this  station  appeared 
to  be  in  good  order.    The  barometer  is  sluggish,  but  contains  no  air. 

Scilly  (St.  Mary's),  September  25-27. — I  took  to  this  station  the 
self-registering  aneroid  which  was  sent  back  last  year  for  repairs.  I 
left  it  in  good  working  order,  having  adjusted  it  to  the  mercurial 
standard,  but  the  clock  required  a  little  further  regulation. 

All  the  instruments  were  in  excellent  order. 

The  anemometer  worked  well  at  the  date  of  inspection.  It  is  a 
difficult  matter  to  attend  to  this  instrument  during  a  southerly  gale  with 
rain,  and  the  observer  asks  for  the  erection  of  some  shelter,  such  as  a 
sheet  of  galvanized  iron  with  light  boardings  on  the  steps  of  the  pillar, 
but  I  believe  that  this  would,  in  all  probability,  seriously  interfere  with 
the  motion  of  the  air  striking  the  cups. 

Prawle  Point,  September  28. — The  observer,  Mr.  J.  John,  was 
absent  on  leave  at  the  date  of  my  inspection,  and  the  chief  boatman, 
Mr.  McLegen,  took  the  readings,  reading  the  barometers  with  precision, 
but  the  thermometers  a  little  too  high.  The  instruments  were  all  in 
good  order,  except  that  the  rain-gauge,  which  is  attached  to  an  ex- 
tremely firm  block,  required  raising  on  the  south-east,  and  that  the 
wet-bulb  was  not  quite  clean.  A  very  careful  look-out  for  weather  is 
maintained  at  this  station. 

Stations  of  the  Second  Obder  and  Weekly  Weather  Keporting 

Stations. 

Southampton,  July  2. — Everything  appeared  to  be  in  good  order,  as 
usual,  at  the  station  except  that  the  sunshine  recorder  (which  has  a 
perfect  exposure)  required  a  trivial  alteration.  The  maximum  appears 
to  give  rather  high  and  the  minimum  rather  low  readings. 

St.  Leonard's,  July  10. — The  station  is  now  an  exceedingly  good  one, 
the  positions  of  the  instruments  being  admirable.  I  ascertained,  first 
from  barometrical  comparisons  and  secondly  by  levelling,  that  the  cistern 
of  the  barometer  is  31*5  feet  above  an  Ordnance  mark,  which  is  itself 
114  * 3  above  M.S.L.    The  barometer  cistern  is  thus  1 45  ■  8  above  M.S.L. 

Epsom  {Royal  Medical  College),  July  11.— This  is  a  new  station, 
which  promises  well.  The  returns  at  the  date  of  my  inspection  were 
slightly  incomplete,  and  some  reduction  errors  were  noticeable,  but 
great  improvement  may  be  anticipated.  The  Stevenson'3  screen  and 
rain-gauge  have  a  complete  exposure,  being  in  a  large  lawn  on  the  front 
or  north-west  side  of  the  College.  There  is  a  gentle  fall  of  the  ground 
towards  west-north-west.  The  outdoor  instruments  are  272  feet  above 
M.S.L.,  and  the  cistern  of  the  reporting  barometer  304  feet.  The 
instruments  were  all  in  excellent  order. 

The  station  appears  to  be  fairly  well  situated  for  observations  of  the 
wind,  but  is  slightly  sheltered  from  Easterly  winds  by  the  Downs. 

Geldeston,  July  12. — A  larger  screen  was,  on  January  1st,  1$85, 
substituted  for  the  Stevenson's  previously  in  use  at  this  station,  details 
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of  previous  comparative  readings  in  the  two  screens  being  sent  to  the 
Meteorological  Office.  The  instruments  at  this  station,  including 
thermograph,  barograph,  &c,  were,  as  usual,  in  excellent  order.  The 
sunshine  recorder  required  a  slight  adjustment,  the  slate  by  which  it 
was  supported  on  the  south-east  having  been  partially  displaced. 

Leicester,  July  13-14. — At  this  station,  the  instruments  were  found 
to  be  in  tolerably  good  order.  The  observer  is  painstaking,  but  he 
fails  to  read  the  instruments  with  complete  accuracy.  A  new  grass 
minimum  had  been  employed  since  the  10th  of  July ;  its  readings  are 
somewhat  low.  The  wind-force  was  over-estimated  by  the  observer  on 
the  14th.     The  sunshine  recorder  required  re -adjustment, 

Sheffield,  July  15. — The  instruments  at  this  station  are  most  care- 
fully attended  to,  and  the  returns  are  very  accurate  and  full,  but  it  has 
hitherto  been  impossible  to  obtain  readings  at  9  instead  of  at  6  p.m. 
The  buildings  on  the  west  of  the  out-door  instruments,  prospectively 
alluded  to* in  my  last  year's  report,  are  now  in  course  of  erection,  but 
are  not  likely  to  be  completed  before  May  1887.  In  the  meantime  it  is 
not  certain  where  the  new  gravel  walks  will  be  laid  down,  and  the 
instruments  have  therefore  not  been  shifted.  The  general  exposure  in 
the  park  is  excellent,  but  for  the  present  the  screen  and  rain-gauge  are 
somewhat  sheltered  by  building  sheds.  The  readings  of  two  earth 
thermometers  are  now  taken  at  9  a.m.  There  is  some  hope  that  when 
the  new  Art  Gallery  is  completed,  the  anemometer,  which  is  now  at  the 
Borough  Hospital,  may  be  transferred  to  the  Museum,  where  it  could 
be  regularly  attended  to.    The  station  is  altogether  an  excellent  one* 

York,  July  17-18. — The  observations  are  fairly  good.  The  Bootham 
Friends'  School,  on  the  ridge  of  the  roof  of  which  the  sunshine  recorder 
is  erected,  was  closed  for  the  holidays,  and  I  could  not  learn  by  whom 
the  cards  were  now  attended  to.  The  instrument  was  correct  as  regards 
level,  but  quite  out  of  adjustment  as  regards  time.  It  is  erected  on  a 
very  high  thin  framework  of  wood  attached  by  six  wires  to  surrounding 
chimney-tops,  and  is  by  no  means  easy  of  access,  still  less  of  adjustment. 

Whitby,  July  19. — The  observations  at  Whitby  Lighthouse  were 
commenced  at  the  beginning  of  1886.  They  are  conducted  very 
efficiently  by  Mr.  Powell,  whose  daughter  also  in  his  temporary  absence 
takes  the  observations  well.  The  lighthouse  and  buildings  have  the 
sea  on  the  north-east  and  are  situated  close  to  the  edge  of  the  cliff, 
which  is  here  nearly  perpendicular.  The  barometer  cistern  is  203  feet 
above  M.S.L.  The  thermometer  screen,  which  is  a  Royal  Meteoro- 
logical Society  screen,  and  the  rain-gauge,  have  a  complete  exposure  in 
the  garden  to  the  south-west  of  the  lighthouse.  A  few  hundred  yards 
to  the  west,  the  ground  rises  with  a  somewhat  steep  incline  to  a  level 
of  about  65  feet  above  the  garden,  while  to  the  north  and  north-west, 
there  is  also  a  rise  of  50  feet  or  more.  Winds  from  West  and  North- 
west will  consequently  be  felt  at  the  station  itself  with  diminished  force. 
The  existing  instruments  were  all  in  excellent  order,  and  the  station 
promises  to  be  a  useful  one. 

Durham,  July  20. — Since  Mr.  Carpenter's  appointment,  the  observa- 
tions have  been  very  efficiently  taken  at  9  a.m.  and  9  p.m.  In  March 
1886  the  rain-gauge  had  to  be  slightly  lowered,  but  the  instruments  are 
otherwise  unchanged.  The  thermometers  read  very  correctly,  but  I 
have  not  the  slightest  doubt  that  the  nature  of  the  screen  causes  the 
readings  to  be  too  high,  perhaps  by  as  much  as  a  degree.  The  observer 
is  most  careful  and  attentive. 

Seaham,  July  20.— On  Jane  1, 1886,  a  complete  change  was  made 
in  the  position  of  the,  outdoor  instruments.    They  were  removed  into 
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the  south-east  corner  of  the  large  new  cemetery  ground,  which  is  distant 
between  800  and  900  yards  from  their  former  site,  and  is  at  a  somewhat 
greater  elevation.  The  change  of  position  was  most  desirable,  as  the 
instruments  have  now  a  true  exposure.  They  were  in  fairly  good  order, 
but  the  maximum  thermometer  read  0Oa6  too  low,  an  error  which  if  the 
corrections  since  supplied  to  the  observer  were  employed,  would  amount 
to0°.9.  Mr.  Aird  promised  me  to  have  the  screen  at  once  painted 
with  a  light  colour.  It  was  painted  green  in  1885,  as  mentioned  in 
that  year's  report. 

Penrith  {Newton  Observatory),  July  22.— This  is  an  admirably 
equipped  station,  and  all  the  instruments,  including  barometers,  anemo- 
meter, sunshine  recorder,  thermograph,  and  self  •registering  aneroid 
were  in  excellent  order.  The  thermometer  screens  and  rain-gauges 
have  complete  exposure.  The  returns  are  very  full  and  correct, 
Mr.  Benn  was  absent  at  the  time  of  my  visit.  His  assistant! 
Mr.  Rownsey,  took  the  readings  very  correctly. 

Cronkbourne  (Isle  of  Man),  July  25. — I  found  all  the  work  at  this 
station  in  its  usual  unexceptionable  condition.  The  instruments  are  in 
excellent  order,  the  observations  carefully  taken  and  fully  reported. 

Douglas  (Isle  of  Man),  July  25. — This  is  a  new  station.  The 
observer,  Mr.  T.  Keig,  appears  to  be  careful  and  painstaking,  and  the 
thermometers  are  good  instruments.  The  screen  is  a  wall  screen,  and 
the  boarded  flooring  which  surrounds  it  is  unfavourable  for  the  observa- 
tions of  temperature.  The  screen  is  also  single  louvred.  The  observa- 
tions here  taken  are,  I  believe,  locally  published  as  indicative  of  the 
climatology  of  Douglas.  I  should  say  that,  on  the  average,  the  tem- 
peratures reported  would  be  2°  "5  too  high.  The  rain-gauge,  like  the 
thermometer  screen,  is  on  a  portion  of  the  roof,  and  has  a  most  in- 
different exposure.  The  barometer,  an  ordinary  Fishery  barometer, 
stands  in  an  adjoining  room,  and  its  cistern  is  56  feet  above  M.S.L. 
The  house  is  in  the  middle  of  the  town  on  a  considerable  slope. 

Plymouth,  September  23. — I  again  inspected  this  Weekly  Weather 
Reporting  Station,  since  on  the  1st  of  January  1887  Dr.  Merrifield 
intends  to  commence  reporting  from  his  new  house  in  Hobart  Terrace, 
and  it  seemed  desirable  to  report  on  the  nature  of  the  new  sites  for  the 
instruments.  These  will  be  very  good,  and  the  rain-gauge  especially 
will  have  a  true  exposure,  instead  of  being  much  sheltered  as  at  present 
on  the  south-east.  The  sunshine  recorder  will  also  have  an  almost  if 
not  quite,  perfect  exposure. 

I  found  the  instruments  in  good  order  as  on  all  former  occasions. 

Helsion,  September  24. — At  the  date  of  my  visit  the  last  sheet 
returned  from  this  station  was  that  for  September  1883.  The  observer 
continues  to  be  in  rather  weak  health,  and  somewhat  overworked  in  his 
profession  as  a  schoolmaster.  He  is  desirous  of  obtaining  the  assistance 
of  the  Meteorological  Office  in  some  of  the  reduction  work. 

Arlington  Court  (near  Barnstaple),  September  29. — The  situation 
of  the  out-door  instruments  is  good,  and  the  thermometers  and  rain- 
gauges  are  in  good  order.  The  barometer  is  unfavourably  placed  and 
is  not  very  accurate. 

Chatham,  October  14. — The  observer  was  absent  at  the  date  of  my 
visit.  One  of  the  deputy  observers  took  readings  with  me  correctly. 
The  barometer  and  thermometers  (excepting  the  minimum,  which  had 
2°  of  spirit  detached  which  had  been  unnoticed)  were  in  fairly  good 
order.  A  new  screen  is  absolutely  necessary,  and  has  been  ordered. 
The  old  Stevenson  screen  is  falling  to  pieces,  and  a  screen  recently  sent 
down  to  the  station  is  of  an  obsolete  kind  and  is  rejected* 
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In  the  last  column  of  the  table  appended  to  this  report  the  letters  A9 
B,  and  C  indicate  what  I  consider  the  quality  of  the  observations  taken 
at  the  stations,  with  no  reference  to  the  correctness  or  want  of  correct- 
ness of  the  instruments  employed.  A  signifies  that  adequate  care  is 
taken  by  the  observers,  and  that  the  station  is  a  satisfactory  one  ;  B 
that  the  observations  as  taken  are  not  quite  satisfactory ;  C  that  the 
present  state  of  the  observations  taken  is  unsatisfactory. 

(Signed)        W.  Clement  Ley. 
October  15, 1886. 
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Report  of  Inspection  of  the  Scottish  Stations. 

Barometers. 

I  did  not  take  with  me  this  year  a  mercurial  standard  barometer.  As 
in  previous  years  the  aneroid  No.  1 1  was  read  with  the  barometers  of 
the  stations,  with,  however,  the  same  experience,  viz.,  that  aneroids  are 
of  little,  if  any,  use  as  a  control  instrument  for  inspection  purposes. 
The  result  of  the  inspection  and  a  comparison  of  the  barometric  readings 
with  the  isobars  of  the  weather  charts  warrant  me  in  saying  that  the 
barometers  at  each  of  the  stations  continue  to  be  in  excellent  order. 

It  is  gratifying  to  report  that  the  difference  between  the  inspector's 
and  observer's,  or  assistant's,  readings  in  no  case  exceeded  0*002  inch. 

Thermometers. 

In  comparing  the  thermometers,  inspector's  standard  thermometer 
No.  2,522  was  first  used,  but  this  having  been  unfortunately  broken,  the 
standard  thermometer  No.  2,395  was  thereafter  used.  The  results  of 
the  comparisons  made  with  these  standards  and  the  thermometers  at  the 
different  stations  and  at  Aberdeen  Observatory  are  shown  in  the 
following  table,  the  readings  of  the  standards  being  corrected  for  in- 
strumental errors,  but  the  thermometers  at  the  stations  are  uncorrected :— 


8TAXXOXB. 

tt 

Station  Thsrmomstbb. 

5*9 

Change      of 
Tempera- 
ture     of 

Water. 

Note*. 

Standi 
No. 
Con 

Dry 

Wet. 

Spare. 

Max. 

Min. 

o 

o 

o 

0 

o 

0 

o 

.Laudato 

56*2 

+  0*1 

+0*1 

+0*1 

-0*8 

90 

—0*2 

Btornoway  - 

57*8 

+0*6 

+0*6 

+0-8 

-0*5 

-0*6 

100 

Uniform 

SwanbLrter- 

69-8 

O'O 

+0*1 

+0'4 

0*0 

-0*2 

180 

-0*2 

Dunroasuesa 

66*0 

+0-8 

+0*8 

+0*2 

+0#1 

-0*8 

186 

Uniform 

Wick  -      - 

66*9 

+0*8 

+0*8 

— 

-0*8 

-0*1 

80 

+0*2 

Dunrobin  * 

61*8 

-0-4 

-0-6 

_ 

+0'6 

-06 

96 

— ri 

Nairn 

661 

+0*6 

—0'7 

+0'1 

—0*2 

+1*0 

110 

Uniform 

Aberdeen  - 

53*1 

+0*2 

+0*4 

— 

-0*6 

0*0 

160 

Do. 

Braemar 

62*7 

+0*4 

+0*5 

— 

+0*6 

-0*1 

96 

+0*6 

Dundee 

68*1 

+0*6 

+0*6 

— 

+1*8 

-  0*2 

80 

Uniform 

Pimnore     » 

61*8 

+0'8 

+0*6 

— 

-0*1 

0*0 

46 

+0*2 

Ardrossan  - 

53'4 

+  0*8 

+0*4 

— 

0*0 

-0*8 

90 

+0*2 

Rothesay   - 

66'6 

—0*1 

—0*1 

— 

-O'l 

-0*4 

75 

Uniform 

Min.  1st,  68°*9, 

CHenalmond 

64*6 

+0'2 

+0-8 

-0.2 

+0*8 

-0*2 

86 

Do. 

2nd,  64*4. 

Leith-      - 

62*9 

+0*1 

+0*5 

— 

o-o 

-0*4 

60 

Do. 

King's  Col- 

62'0 

+0'1 

-O'l 

_ 

+0*2 

+0*1 

80 

Do. 

)  Stevenson's 

lege. 

>  screen  Ther- 

Aberdeen  • 

62*0 

-0*8 

+0*8 

+0*2 

-0*8 

80 

Do. 

)  morrraph. 

Hygrometers. 

Readings  were  taken  of  the  dry  and  wet  bulb  thermometers  im- 
mediately on  opening  the  thermometer  screens,  which  indicated  that 
the  instruments  are  kept  in  good  order  at  the  stations.  The  greatest 
differences,  about  7°'0,  occurred  at  Laudale,  Wick,  Dunrobin,  and 
Braemar  ;  and  the  smallest,  about  1°*0  at  Pimnore,  Ardrossan,  Rothesay, 
and  Glenalmond,  the  weather  on  these  occasions  being  close  and  dull. 

Notes  on  the  Stations.    - 

Laudale,  August  17» — The  register  for  the  last  twelve  months  was 
carefully  gone  over,  with  the  result  that  the  observations  appeared  to  be 
made  and.  entered  with  care.    While  Mr.  Fletcher  was  making  the 
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observations  on  the  morning  of  Sunday,  previous  to  my  visit,  during  a 
strong  wind,  a  sadden  gust  of  some  violence  occurred,  which  blew  down 
the  minimum  thermometer  and  broke  it.  A  new  one  had  been  ordered 
from  London.  On  the  same  morning  several  large  ricks  of  hay  were 
blown  into  the  sea  and  totally  lost.  All  the  instruments  were  in  very 
good  order. 

Slornoway,  August  23.— -The  assistant  read  the  instruments  and 
made  up  the  weather  telegram  correctly.  The  barograph  is  carefully 
attended  to  and  works  well.  The  Stevenson's  screen  and  tall  pole  on 
which  the  sunshine  recorder  is  placed  had  been  re-painted  the  week 
before  my  visit,  and  all  the  instruments  were  in  excellent  order  and 
well  observed. 

Swanbister,  August  25.— This  station  'was  established  in  the  end  of 
1885,  in  the  place  of  the  station  at  Sandwick,  so  long  superintended  by 
the  late  Dr.  Clouston.  Excellent  positions  have  been  secured  for  the 
anemometer,  the  thermometer  screen,  and  the  rain-gauge ;  and  these 
instruments  were  all  in  very  good  order,  and  observed  with  much  in- 
telligence, and  great  interest  was  manifested  in  the  work. 

Mr.  Fortescue,  when  at  home,  makes  the  observations  himself,  but 
otherwise  they  are  made  by  one  of  the  three  assistants  be  has 
carefully  trained.  The  observations  of  two  of  these  assistants,  I  had  an 
opportunity  of  examining,  and  in  each  case  the  readings  of  the 
barometer  and  thermometer  were  exactly  the  same  as  my  own  readings. 

Dunrossness9  August  27-28. — Miss  Brand  is  being  trained  as  a 
second  assistant  at  this  station.  All  the  instruments  were  in  excellent 
order  and  well  observed. 

I  handed  over  to  Mr.  Brand  the  small  dial  anemometer  with  a  two- 
minutes  sand-glass  attached,  designed  to  show  from  a  two  minutes 
observation  the  rate  of  the  winds  velocity  per  hour.  Mr.  B.  readily 
understood  the  instrument,  and  during  my  visit  numerous  observations 
were  made  with  it.  The  force  of  the  wind  during  the  first  observation 
was  estimated  by  Mr.  B.  at  4,  and  the  instruments  recorded  a  rate  of 
24  miles  an  hour,  which  a  subsequent  examination  of  the  table,  p.  58  of 
Instructions  in  the  use  of  Meteorological  Instruments,  showed  to  be  a 
very  close  approximation. 

A  number  of  observations  were  made  as  to  the  number  of  seconds 
which  elapsed  as  each  mile  rate  was  recorded.  The  results  showed  the 
wind  to  be  more  unsteady  in  force  than  might  have  been  supposed.  On 
one  occasion  the  following  were  the  minutes  which  elapsed  from  mile  to 
mile  as  marked  on  the  dial,  14,  9,  10,  9,  9,  11,  14, 11,  7,  8,  and  14,  the 
mean  being  10£  miles. 

Wick,  August  31. — The  instruments  were  all  in  very  good  order,  and 
the  observations  were  made  intelligently  and  with  care.  The  barometer 
was  read  correctly  by  the  assistant. 

Dunrobin,  September  1. — With  the  exception  of  a  slight  deformation 
of  the  rain-gauge,  the  instruments  were  in  good  order  and  carefully 
observed. 

Nairn,  September  6  and  14. — Since  last  inspection,  Mr.  Penny,  the 
observer  for  many  years,  has  died,  and  his  daughter,  Miss  Penny,  has 
been  appointed  successor.  The  instruments  were  in  very  good  order, 
and  the  observations  made  intelligently  and  accurately.  Miss  Penny  is 
assisted  by  her  brother  and  sister,  who  both  read  the  instruments 
correctly,  and  the  brother  can  also  make  up  with  despatch  and  correct- 
ness the  weather  telegram.  Each  of  the  sisters  makes  the  observations 
independently,  and  compares  them  before  making  up  the  daily  telegram. 
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A  considerable  additional  breadth  of  the  wood  baa  been  cat  down  since 
last  year,  and  the  station  is  now,  except  for  a  narrow  strip  to  the  west- 
ward, well  cleared  of  the  wood. 

Aberdeen,  September  24. — The  rain-gauge  was  not  quite  circular,  but 
was  put  right.  The  other  instruments  continued  to  be  kept  in  excellent 
order,  and  observed  with  much  intelligence. 

Braemar,  September  27. — A  Jordan's  sunshine  recorder,  the  gift  of 
G.  P.  Wragge,  Esq.,  Birmingham,  has  been  added  to  this  station  since 
last  inspection.  It  is  very  well  placed  to  receive  the  sun's  rajs  at 
all  seasons,  The  instruments  were  in  very  good  order  and  well 
observed. 

Dundee,  September  28. — The  instruments  were  ail  in  good  order  and 
were  observed  correctly. 

Pinmore,  September  30. — The  instruments  were  in  excellent  order. 
Both  Mr.  Donald  and  his  son,  who  assists  in  reading  the  barometer 
when  required,  were  from  home  at  the  time  of  my  visit.  The  apprentice 
gardener,  who  occasionally  observes  the  temperatures  and  the  rainfall, 
read  all  these  instruments  correctly  and  understands  their  manipulation. 

Ardrossan,  September  30. — The  thermometer  screen,  which  is  again 
greatly  in  need  of  painting,  was  ordered  to  be  re-painted  and  generally 
repaired.  The  other  instruments  were  in  good  order  and  very  in- 
telligently and  carefully  read.  The  spare  barometer  will  be  removed  to 
Mr.  Mayes's  new  house  when  the  height  has  been  ascertained. 

Rothesay \  October  1. — A  new  pole,  47  feet  high,  was  erected  in  the 
beginning  of  the  year  for  the  vane,  which  works  quite  freely.  The 
instruments  were  in  good  order,  and  the  observations  are  made  with 
care  and  intelligence. 

Glenalmond,  October  9.  —  With  the  exception  of  the  minimum 
thermometer,  the  instruments  were  in  excellent  order  and  the  obser- 
vations made  with  great  accuracy. 

Leith,  October  13. — A  new  ventilator  is  required  for  the  thermometer 
screen,  and  the  screen  itself  needs  to  be  painted.  The  other  instru- 
ments wore  well  kept,  and  the  observations  faithfully  and  carefully 
made. 

The  Observatory,  King's  College,  Aberdeen,  September  25. — All  the 
instruments,  both  of  the  Observatory  proper  and  the  Stevenson's  screen 
with  the  thermometers  in  the  garden,  were  found  to  be  in  excellent  order, 
and  the  observations  made  with  the  greatest  care  and  with  much 
intelligence. 

Alexander  Buohak, 
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Aberdeen,  visited  August  17-20. — The  instruments  at  this  observatory 
were  found  carefully  tended  and  all  in  good  order.  The  barograph  and 
thermograph  had  their  lenses,  clocks,  and  fittings  cleaned.  A  new 
ratchet  spring  was  fitted  to  the  clock  of  the  latter  instrument.  The 
thermometers  were  ail  compared  both  with  the  Kew  standard  No.  642, 
and  in  melting  ice,  and  their  corrections  at  32°  found  to  be  as  follows : — 


Dry  standard 

o 

-     -0-6 

Wet  standard 

00 

Maximum  M.O.  No*  48     - 

-     -0-5 

Minimum  No.  5060 

-     -0-3 
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The  anemograph  was  examined  and  cleaned  and  found  to  be  in  good 
order  both  externally  and  internally,  with  the  exception  of  the  fans  of 
the  direction  vane.  These  are  completely  worn  out  and  new  ones 
required.  I  took  a  pattern  of  the  worn  shaft  so  that  new  fans  may  be 
supplied  of  the  right  size.  The  Beckley  rain-gauge  was  found  to  be  in 
good  order  throughout,  but  the  measuring  glasses  of  both  the  Beckley 
and  the  8-inch  gauges  are  broken  and  new  ones  are  needed. 

Glasgow,  visited  August  27-28. — The  barograph  and  thermograph 
were  examined  and  cleaned  as  usual*  The  gas-burner  of  the  dry-bulb 
thermograph  was  slightly  varied  so  as  to  enable  the  zero  hole  of  the 
screen  to  be  illuminated  and  its  image  traced  upon  the  cylinder.  The 
thermometers  were  compared  with  the  standard,  and  their  corrections 
found  to  be  as  follows  :— 

o 

Dry  standard  -  —0*1 

Wet  standard  -  —0*4 

Minimum  ...  -f0'2 

Maximum  -  +0'1 

The  anemograph  was  cleaned  and  examined,  the  screw  thread  on  the 
fan  shaft  was  found  to  be  very  much  worn  away  and  the  teeth  of  the 
worm  wheel  much  cut  in  places.  This  wheel  was  taken  off  and 
refitted  120°  from  its  former  position,  in  order  to  expose  a  new  part  of 
its  circumference  to  the  most  severe  wear. 

The  Beckley  rain-gauge  was  in  good  order,  and  working  satisfac- 
torily. 

Stonyhurst,  September  4.— All  the  instruments  were  examined  and 
found  to  be  in  good  order,  the  action  of  the  thermograph  light-shutter 
was  not  quite  satisfactory,  but  was  improved. 

The  thermometers  were  compared  and  found  to  require  the  following 
corrections  :— 

Dry  Standard        -  -  -  —  0°1 

Wet  Standard        -  -  -  —  0*3 

Maximum  No.  439  -  -  —0'2 

Minimum  No.  501  -  -  +0'  1 

Badcliffe  Observatory,  September  11,  1886. — The  instruments  lent 
by  the  Meteorological  Council  to  the  Radcliffe  trustees  were  found  to  be 
all  in  excellent  order,  but  the  photography  was  in  a  most  unsatisfactory 
condition ;  this  had  been  the  case  for  some  time.  The  last  supply  of 
paper  procured  through  the  Eew  Observatory,  although  apparently  of 
the  highest  quality  and  very  carefully  prepared,  has  proved  most  unsatis- 
factory from  a  photographic  point  of  view.  It  is  presumed  that  some 
foreign  ingredient  of  a  deleterious  nature  has  been  introduced  either 
into  the  texture  of  the  paper  or  the  composition  of  the  wax,  although 
both  were  procured  from  the  best  known  makers.  These  have  been 
applied  to,  but  are  unable  to  assign  any  reason  for  the  failure. 

The  following  were  found  to  be  the  corrections  for  the  various 
thermometers  in  use : — 


Standard,  dry  bulb 

0 

-     —0-2 

„        wet    „ 

-     —0-2 

Maximum,  M.O.  356 

-     —0-4 

Minimum,  M.O.  363 

00 

B.T..  1,710     - 

-     -0-5 

B.T.   1,709     - 

-     -0-3 
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Anemographs. 

Swanbister,  Orkney,  August  23  and  24. — This  instrument,  which  had 
formerly  been  at  Sandwick  was  removed  to  this  station  in  December 
last  by  Mr.  Boswell,  of  Aberdeen.  Owing  to  the  extremely  inclement 
weather  at  the  time,  he  was  quite  unable  to  give  the  instrument  the 
thorough  overhauling  and  cleaning  which  it  required.  I  accordingly 
visited  Orkney  for  the  purpose  of  doing  this,  and  having  met  with  an 
intelligent  workman,  Alexander  Ballantyne,  in  Kirkwall,  took  him  with 
me  on  August  23  to  Swanbister. 

We  found  there  the  anemometer  well  placed  on  a  low  hill-top,  distant 
about  half  a  mile  from  the  sea-beach,  but  freely  exposed  on  all  sides, 
with  the  exception  of  some  higher  hills  a  few  miles  distant  to  the  north 
and  west  It  stands  on  the  roof  of  a  hut  brought  with  it  from  Sandwick, 
but  raised  about  3  feet  higher  above  the  ground,  the  hut  being  built  on 
a  stone  foundation  of  that  height. 

I  completely  dismounted  the  instrument,  and  cleaned  it  throughout 
and  had  the  velocity  shaft  straightened,  as  well  as  fitted  new  bearings, 
which  I  took  with  me,  to  the  vane  shaft.  I  also  checked  the  orientation 
points,  and  the  south  mark  of  the  sunshine  recorder. 

The  observer,  Mr.  Fortescue,  exhibits  much  interest  in  the  anemo- 
meter, and  rendered  me  great  assistance. 

North  Shields,  August  11  and  August  31 — September  3. — I  visited 
this  town  on  August  11th,  and  was  met  at  the  railway  station  by 
Mr.  Irvine,  the  observer  at  that  town,  and  Mr.  Spence,  one  of  the  Tyne 
Improvement  Commissioners.  In  tho  company  of  these  gentlemen  I 
visited  the  high  lighthouse,  where  we  met  Mr.  Cairn,  the  assistant 
engineer  of  the  Commission,  with  whom  we  discussed  the  placing  of  the 
anemometer  on  the  lighthouse  roof,  and  the  necessary  alterations 
required  to  the  building  in  order  to  accommodate  it. 

I  re-visited  the  lighthouse  on  August  31,  when  Mr.  Massent,  the 
Tyne  engineer,  attended  with  his  workmen,  and  gave  orders  to  proceed 
with  the  erection  of  the  anemograph.  The  instrument  was  accordingly 
unpacked,  hoisted  to  its  place,  put  in  rough  adjustment,  and  started  on 
September  2nd.  The  next  day  its  fitting  up  was  completed,  Captain 
Harrison,  the  light-keeper,  and  his  assistant,  instructed  in  its  manage- 
ment, the  orientation  properly  determined,  and  the  instrument  left  in 
action. 

The  anemograph  is  fixed  on  the  chimney  stack,  surmounting  the  roof 
of  the  lighthouse,  two  chimney  pots  having  been  removed  to  afford  the 
necessary  space  to  accommodate  the  anemometer  column,  whilst  the 
shafts  are  suspended  in  two  disused  flues,  the  recorder  being  placed  over 
the  disused  fireplace  in  the  light-room.  The  lighthouse  stands  on  the 
north  edge  of  the  bank  of  the  Tyne,  at  a  height  or  approximately  90  feet 
above  high  water,  the  tower  being  about  60  feet  high.  The  anemometer 
cups  stand  at  an  estimated  height  of  150  feet  above  the  river.  The 
exposure  is  perfectly  free  on  all  sides. 

Fleetwood,  visited  August  12. — In  company  with  Mr.  Gaulter,  the 
town  surveyor,  I  inspected  the  intended  site  for  the  anemometer.  I 
found  it  to  be  on  the  roof  of  an  ornamental  pavilion  in  the  public 
gardens,  occupying  the  top  of  a  low  sand  hill  on  the  sea-shore. 

On  my  return  to  Fleetwood  on  September  6  the  ornamental  finial  was 
removed  from  the  roof,  and  the  conical  top  cut  down  until  a  base 
sufficiently  large  to  support  the  anemometer  column  was  obtained;  holes 
were  bored  down  through  the  roofing  timbers  and  ceiling  to  permit  of 
the  passage  of  the  shafts. 

E     53465.  E 
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The  anemograph  waft  erected  in  the  centre  of  the  pavilion,  precautions 
being  taken  to  prevent  children  and  the  numerous  visitors  tampering 
with  the  instrument,  for  as  the  building  is  used  as  a  public  refreshment 
room,  it  is  frequently  crowded  during  fine  summer  weather.  The  true 
south  was  determined  by  a  solar  observation,  and  a  mark  made  on  the 
roof  for  orientation  of  the  instrument.  Instructions  as  to  changing  of 
papers,  necessary  oiling,  etc.,  were  given  to  Messrs.  Gaulter  and  Too, 
and  the  anemograph  being  completely  adjusted,  was  started  on 
September  8th. 

October  1886.  G.  M.  Whipple. 


Dear  Sib,  Kew  Observatory,  November  9th,  1886. 

I  beg  leave  to  hand  you  herewith  my  report  to  the  Meteorological 
Council  respecting  their  self-recording  instruments  at  the  Falmouth  and 
Valencia  Observatories. 

Falmouth. — The  instruments  were  inspected  on  the  following  dates. 

On  October  11th  the  barograph  and  thermograph  were  examined,  the 
clocks  taken  to  pieces  and  cleaned,  as  well  as  the  lenses  and  condensers. 
A  good  deal  of  stray  light  was  observed  to  fail  on  the  thermograph 
cylinder,  thus  discolouring  the  photographic  paper ;  this  was  rectified 
by  the  re-blackening  of  both  the  dry  and  wet  tubes.  After  cleaning,  the 
action  of  the  barograph  light-stop  was  somewhat  uncertain,  but  this  was 
corrected  by  adding  a  small  weight  to  the  lever  of  the  shutter. 

The  photography  was  excellent.  The  standard  thermometers  for  the 
control  observations  were  compared  at  60°  by  means  of  a  Kew  standard 
and  the  following  corrections  determined  : — 

Dry  383     -<f'55;  Wet  388     -0°'35. 

The  maximum  and  minimum  thermometers  were  in  good  order. 

On  October  14th  the  rain-gauge  was  examined,  when  it  was  found 
that  the  oil  of  the  friction  rollers  had  become  somewhat  sticky  and  so 
retarded  the  free  action  of  the  float.  After  cleaning,  however,  the 
instrument  worked  satisfactorily. 

The  clock  was  cleaned  and  a  new  line  attached. 

The  anemometer  was  inspected  on  the  18th  and  found  to  be  in 
excellent  order,  the  bearings  of  all  parts  being  well  oiled  and  in  good 
condition.  Mr.  Kitto  called  my  attention  to  the  brass  tubing  of  the 
direction  shaft  which  had  split.    This  I  had  soldered  up  again. 

Valencia,  October  25,  26,  and  27. 

At  the  time  of  my  visit  to  this  observatory  Mr.  Gullum  was  absent  in 
England. 

The  whole  of  the  instruments,  however,  were  working  satisfactorily, 
but  the  usual  cleaning  was  performed  of  both  clocks  and  instruments 
generally. 

The  zero  values  were  changed  from  the  summer  to  the  winter  position 
and  the  standard  thermometers  compared  at  50°  with  my  standard,  the 
following  corrections  being  found  to  be  requisite : — 

Dry  bulb  399     -0°-55;      Wet    398     -0°-50. 
Max.  477  -0°3 ;        Min.  2407     -0°'l. 

The  new  pen  recently  sent  out  for  the  self-recording  aneroid  was 
attached  and  adjusted  on  the  25th,  and  during  my  stay  the  instrument 
worked  well. 

On  October  26th  the  electrical  and  recording  parts  of  the  mountain 
anemometer  were  erected  by  kind  permission  of  the  Anglo-American 
Telegraph   Company    in  their   workshop    at    the   telegraph  station. 


Appendix  VI.  65 

Mr.  Graves,  the  Superintendent,  most  kindly  gave  me  every  assistance, 
and  placed  a  number  of  batteries  at  my  disposal. 

After  the  various  connections  had  been  joined  up,  both  velocity  and 
direction  gear  acted  perfectly. 

The  working  of  the  apparatus  was  explained  to  Mr.  Windeler,  the 
mechanician,  who  now  thoroughly  understands  all  the  details. 

Fuller's  mercury-bichromate  batteries  are  now  entirely  used  by  the 
Telegraph  Company  and  are  well  adapted  for  the  electrical  anemometer, 
as  their  strength  is  nearly  double  that  of  either  Daniell's  or  Leclanche 
cells  ;  they  also  maintain  their  power  for  a  greater  length  of  time. 

It  was  found  by  experiment  that  four  of  these  cells  were  sufficient  to 
work  the  direction  apparatus  on  short  circuit  and  10  for  the  velocity, 
whilst  10  others  were  required  for  the  relay,  making  24  in  all  to  work 
the  instrument. 

B.  H.  Scott,  Esq.,  F.R.S.  T.  W.  Bakeb. 


APPENDIX  Vn. 

Method  of  Dealing  with  Telegraphic  Weather 

Intelligence. 

The  operations  connected  with  the  preparation  and  issue  of  the 
Forecasts  and  Storm  Warnings  have  undergone  some  material  changes, 
not  only  with  regard  to  the  home  stations,  but  also  in  connection  with 
the  information  received  both  from  the  European  Continent,  and  from  the 
United  States.  These  arrangements  are  referred  to  more  fully  further 
on.  The  Daily  Weather  Report  also  has  been  improved  by  the  intro- 
duction of  the  above-mentioned  new  reports,  and  by  a  re-arrangement 
of  the  Remarks  and  Forecasts  given  on  page  3  of  each  Report. 

The  Office  now  receives,  when  the  telegraphic  communications  are 
perfect,  fifty-nine  reports  every  morning,  seventeen  every  afternoon 
(except  on  Sundays),  and  twenty-seven  each  evening. 

The  foreign  reporting  stations,  28  in  number,  extend  along  the 
entire  western  coast  of  the  Continent,  from  Bodo  in  Lat.  67°  N.  to 
Lisbon  in  Lat.  38°  N.,  and  include  four  stations  on  the  coast  of  the 
Baltic,  three  in  Germany,  and  two  in  the  Mediterranean.  The  in- 
formation is  received  in  accordance  with  arrangements  made  with  th6 
various  Meteorological  organisations  in  Portugal,  France,  Holland, 
Germany,  Denmark*  Norway,  and  Sweden. 

At  the  British  and  Irish  stations  the  morning  observations  are  taken 
at  8  a.m.  Greenwich  time,  and  most  of  the  telegrams  arrive  in  London 
at  about  9  o'clock,  when  the  Intelligence  Department  of  the  Post  Office 
extracts  from  them  the  portions  required  for  its  wind  and  weather 
reports.  They  are  then  transmitted  to  the  Meteorological  Office  by 
its  private  wire,  where  the  majority  of  them  usually  arrive  between 
9  a.m.  and  10  a.m.  No  material  interruptions  have  occurred  in  the 
communication  with  Sumburgh  Head  and  Stornoway. 

As  the  reports  come  in,  the  information  is  entered  on  a  chart, 
showing  for  each  station  at  8  a.m.  the  barometrical  and  thermo- 
metries! readings,  with  their  respective  alterations  during  the  preceding 
24  hours,  the  direction  and  force  of  the  wind,  and  the  state  of  the 
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weather,  together  with  any  changes  of  importance  which  may  have 
been  noticed  in  the  course  of  the  preceding  day.  From  this  chart, 
which  is  preserved  in  the  Office,  other  charts  are  drawn  for  publication 
in  the  newspapers,  as  described  further  on. 

If  necessary,  telegraphic  warnings  of  storms  or  of  atmospherical 
disturbance  are  immediately  sent  to  our  own  coasts  and  to  foreign  coun- 
tries. A  brief  telegraphic  resume  of  the  weather  is  despatched  shortly 
after  11  a.m.  to  the  Harbour  Authorities  and  the  Chamber  of  Commerce 
in  Jersey.  Another  telegraphic  message,  of  about  75  words,  is  sent  to 
the  Underwriters'  Association,  Liverpool,  containing  reports  of  the 
pressure,  wind  and  weather  at  14  stations  on  the  coasts  of  the  British 
Islands;  and  a  third  message  of  about  the  same  length  is  forwarded  to 
the  Central  News  and  to  the  Exchange  Telegraph  Company  for  de- 
spatch to  the  provinces.  The  last  of  these  messages  consists  of  a  brief 
statement  of  the  general  condition  of  weather  over  Western  Europe, 
as  shown  by  the  morning  reports.  It  is,  however,  not  in  the  morning 
only  that  storm  warnings  are  issued  to  the  coasts,  a  constant  watch 
being  kept  during  the  day,  and  whenever  on  the  receipt  of  the  regular 
or  of  special  telegrams  the  condition  of  the  weather  appears  to  be 
threatening,  cautionary  messages  are  at  once  issued  to  such  parte  of  the 
coast  as  are  thought  to  be  menaced  by  a  gale.  ~~ 

During  the  year  1886  there  were  prepared  each  morning,  afternoon, 
and  evening,  Forecaets  of  the  weather,  for  a  day  in  advance;  these 
were  drawn  up  for  eleven  districts  in  the  British  Islands,  and  issued 
to  subscribers,  to  certain  Clubs,  and  to  many  of  the  London  and  Pro- 
vincial newspapers  in  accordance  with  the  arrangements  referred  to  on 
p.  9.  The  districts  for  which  the  Forecasts  were  prepared  are  those 
into  which  the  returns  for  the  Weekly  Weather  Report  are  divided, 
viz, : — 


0.  Scotland,  North. 

1.  „         East. 

2.  England,  N.E. 

3.  „         East. 


4.  Midland  Counties. 

5.  England,  South. 

6.  Scotland,  West. 

7.  England,  N.W.  (with 
N.  Wales). 

8.  England,  S.W.  (with  S.  Wales). 

9.  Ireland,  North. 
10.        „       South. 

About  an  hour  and  a  quarter  is  occupied  in  the  preparation  and 
transmission  of  the  provincial  and  foreign  telegrams,  and  in  the 
drawing  up  of  the  <(  Remarks91  and  11  a.m.  Forecasts  for  the  London 
newspapers,  so  that  the  MS.  copies  for  the  u  Times  "  and  other  papers 
are  ready  for  issue  soon  after  11  a.m. 

Charts  are  prepared  daily  for  newspaper  publication  as  follows  :— 

For  the  "  Times,"  -  -    two  daily,  viz. :  for  8  a.m.  and  6  p.m. 

For  the  Patent  Type  FoundO 

ing  Company,  on  behalf  of 

the  "  Shipping  Gazette/*  ^  one         „  for  8  a,m. 

and  for  distribution  to  the 

provincial  press 

The  8  a.m.  charts  are  sent  out  at  about  10.15  a.m.  and  the  6  p.m. 
chart  at  about  8.30  p.m.  In  addition  charts  are  drawn  for  8  a.m.  and 
6  p.m.  daily  for  exhibition  at  the  Office  door,  together  with  some  remarks, 
and  the  latest  Forecasts  issued. 

In  addition  to  the  charts  here  referred  to,  the  Patent  Type-founding 
Company  are  supplied  with  various  diagrams  showing  the  changes  in 
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pressure,  temperature,  rainfall,  wind,  and  weather  for  the  London  dis- 
trict. These  are  engraved  daily  for  the  "  Daily  Chronicle/'  weekly  for 
the  "  Graphic,"  and  monthly  for  the  "  Miller,"  and  are  all  accompanied 
by  remarks  on  the  phenomena  exhibited. 

The  draft  of  the  Daily  Weather  Report,  with  two  charts  attached, 
is  drawn  on  transfer  paper,  and  is  ready  by  noon,  when  it  is  at 
once  sent  to  the  lithographer  to  be  printed.  The  copies  for  delivery 
by  hand  and  by  early  post  in  London  are  issued  at  about  1.30  p.m.,  while 
the  remainder  are  received  at  the  Meteorological  Office  at  about  3.30  p.m. 
whence  they  are  transmitted  by  post  to  the  subscribers  and  others. 

At  about  3  o'clock  the  2  p.m.  observations,  taken  at  fifteen  home 
stations,  and  two  foreign  ones  (Skudesnaes  and  Eochefort)  are 
received.  Copies  of  these  reports  are  issued,  together  with  the  8  a.m» 
report,  to  certain  newspapers  and  subscribers,  and  two  copies  of  the 
"  Remarks"  (8  a.m.  and  2  p.m.) are  sent  to  the  Type-founding  Company 
for  issue  to  provincial  newspapers,  in  order  to  explain  the  8  a*m.  charts* 

From  7  to  7.30  p.m.  the  twenty-seven  evening  (6  p.m.)  reports  arrive 
and  are  charted  and  discussed  for  the  morning  daily  papers  in  accordance 
with  the  arrangement  referred  to  on  p.  1 0.  The  forecasts  and  remarks 
are  usually  ready  by  8.30  p.m.,  but  in  bad  weather,  owing  to  the  delay  of 
the  reports,  and  the  additional  care  which  is  necessary  in  dealing  with 
them,  it  is  occasionally  9  p.m.  before  they  are  issued.  The  "  Times  " 
publishes  in  its  First  Edition  the  map  showing  the  distribution  of 
pressure,  the  winds,  temperature,  and  weather  at  6  p.m.  on  the  previous 
day,  and  in  its  Second  Edition  a  similar  map  for  8  a.m.  on  the  day  of 
issue. 

The  official  charts  for  2  p.m.  and  for  6  p.m.  are  still  much  less 
complete  than  that  for  8  a.m.,  notwithstanding  the  great  improvements 
recently  made,  especially  in  that  for  6  p.m.  That  for  2  p.m.  is 
drawn  on  the  information  received  from  fifteen  home  stations,  supple- 
mented by  two  foreign  ones,  whenever  the  latter  arrive  in  time  to  be 
used.  The  material  for  the  6  p.m.  charts  is  now  supplied  by  reports  from 
twenty  stations  in  the  United  Kingdom,  supplemented  by  seven*  from 
continental  stations,  but  the  latter  occasionally  arrive  late  at  the  very 
time  when  they  are  most  wanted,  i.e.,  during  bad  weather. 

The  Sunday  duty  is  still  conducted  as  follows : — Two  of  the  clerks 
attend  on  Sunday  mornings  at  the  Central  Telegraph  Station  from 
8,30  a.m.  to  about  10.15  a.m.  By  an  arrangement  with  the  Post  Office 
these  clerks  are  supplied  with  the  telegrams  immediately  they  arrive  in 
London.  These  are  examined  and  charted^  with  the  view-  of  issuing, 
when  necessary,  warnings  of  coming  storms,  to  our  own  and  neigh* 
bouring  coasts.  It  is  necessary  that  great  promptitude  should  be 
observed  in  this  service,  as  the  observations  must  be  dealt  with  and 
the  warnings  issued  so  that  the  latter  may  reach  the  coast  before  the 
telegraph  offices  at  the  outports  close  for  the  day,  which  is  usually  at 
about  10  a.m.  No  work  of  any  kind  is  transacted  for  the  newspapers  on 
Sunday  mornings,  the  main  object  of  the  service  being  to  give  early 
information  of  storms  to  our  coasts;  but  a  telegram  is  sent  to  Jersey  in 
the  same  form  as  on  week  days,  and  there  is  the  ordinary  interchange  of 
messages  with  foreign  countries.  A  copy  of  the  Valencia  message"  is 
Bent  to  Lisbon.     At  6  p.m.  the  same  clerks  attend  at  the  Meteorological 


*  Steps  are  being  taken  to  add  another  station  to  the  6  p.m.  chart*,  bat  these 
are  delayed  by  difficulties  on  the  Continent. 
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Office  to  receive  the  evening  reports  and  to  prepare  the  8.30  p.m. 
Forecasts,  and  another  opportunity  is  thus  afforded  for  the  correction  or 
extension  of  any  warnings  which  may  have  been  issued  in  the  morning. 


Atlantic  TeUgrams. 

In  the  course  of  the  rear  the  arrangements  for  forwarding  from  the 
United  States  occasional  reports  of  gales,  icebergs,  and  derelict  ships, 
which  have  been  met  with  by  passenger  steamers  of  the  principal  lines 
running  from  various  European  ports  to  New  York  or  Boston  have 
been  entirely  re-modelled  by  the  addition  of  information  referring  to  the 
distribution  of  pressure  over  the  American  Continent,  and  the  adjacent 
parts  of  the  Atlantic.  This  is  conveyed  by  means  of  a  Code,  drawn 
up  in  the  following  manner : — 

Observations  over  American  Continent. 
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This  arrangement*  has  been  made  through  M.  Mascart,  the  Director  of 
the  French  Meteorological  Bureau,  to  whom  the  messages  are  telegraphed 
direct  from  the  United  States.  At  present  the  messages  are  forwarded 
from  Paris  to  this  country  by  post,  in  order  to  curtail  the  cost  of 
transmission  until  the  Council  are  assured  of  the  practical  utility  of 
the  reports. 

Daily  Weather  Keport. 

Some  considerable  change  has  been  made  during  the  past  year  both 
in  the  form,  and  in  the  matter  published  in  the  Daily  Weather 
Report,  by  the  addition  of  a  daily  statement  as  to  the  weather  over 
Europe  on  the  preceding  day,  by  the  insertion  of  reports  from  several 
new  continental  stations,  and  by  a  substitution  for  the  remarks  which 
used  to  appear  on  page  3  of  each  report,  of  notes  descriptive  of  "  the 
"  general  situation  at  8  a.m.,19  and  the  "  probable  changes  in  system 
now  prevalent."  The  information  now  fills  four  large  quarto  pages, 
and  is  arranged  as  follows : — 

Page  1  contains  the  whole  of  the  59  reports  from  which  the  maps  for 
the  day  (given  on  page  2)  are  prepared ;  also  the  6  p.m.  reports  of  the 
previous  day,  together  with  the  maximum  and  minimum  temperatures 
of  the  air,  and  the  Bainfall  for  the  previous  24  hours. 

Page  2  contains  (1)  a  map  of  North-western  Europe  showing  for 
8  a.m.  on  the  date  of  publication,  the  distribution  of  pressure,  the 
prevalent  winds,  and  the  sea  disturbance,  with  necessary  explanations  ; 
together  with  a  table  showing  the  mean  Atmospheric  pressure  for  the 
month  at  22  stations ;  (2)  a  similar  map  showing  the  distribution  of 
temperature  at  8  a.m.,  the  weather  at  each  station,  and  the  distribution 
of  rainfall  during  the  past  24  hours ;  together  with  a  table  of  the  mean 
temperature  of  the  air  and  of  evaporation  at  8  a.m.,  the  means  of  the 
daily  maximum  and  minimum  temperatures,  and  the  mean  rainfall  for 
the  month  at  the  same  22  stations  in  the  United  Kingdom. 

Page  3  contains  (1)  notes  on  the  "  General  situation  at  8  a.m.,"  and 
the  "  Probable  changes  in  system  now  prevalent ;"  and  (2)  the  forecasts 
drawn  up  for  each  district  at  1 1  a.m.,  relating  to  the  weather  likely  to 
be  experienced  during  the  24  hours  ending  at  noon  on  the  day 
succeeding  that  of  publication. 

Page  4  contains  the  reports  for  2  p.m.  on  the  previous  day,  and  an 
account  of  the  distribution  of  pressure,  temperature,  wind,  and  weather 
experienced  over  the  European  Continent  on  the  previous  day. 

The  standing  portion  of  the  report  (maps,  Ac.)  is  printed  in  blue, 
while  the  information  for  each  day  is  in  black. 

Weekly  Summary. 

On  Monday  in  each  week  a  brief  Summary  of  the  Weather  ex- 
perienced over  our  Islands  during  the  preceding  week  is  given  on  p.  4 
of  the  Daily  Weather  Report.  It  refers  only  to  the  principal  changes 
which  have  occurred,  and  is  intended  to  serve  as  an  aid  to  the  study 
of  the  Daily  Reports.  The  main  meteorological  features  of  the  week 
are  thus  presented  as  a  connected  story,  and  afford  greater  facility  for 
future  reference. 

*  Since  the  close  of  the  financial  year  some  farther  improvements  hare  been  made 
in  the  Code. 
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Correction  and  Addition  List. 

Additional  steps  are  taken  to  insure  accuracy  in  the  Daily  Weather 
Beport.  At  the  close  of  each  month  a  return  is  received  from  nearly 
all  of  the  telegraphic  reporting  stations,  containing  a  copy  of  all  the 
observations  which  have  been  transmitted  to  London  by  wire  during 
the  month.  These  schedules  are  used  for  checking  the  daily  telegrams, 
for  the  preparation  of  the  average  and  other  values  of  the  different 
elements,  and  also  as  evidence  in  the  case  of  legal  proceedings.  About 
the  middle  of  every  month  a  lithographic  sheet  has  for  many  years  past 
been  issued  with  the  Daily  Weather  Report,  containing  corrections  for 
all  discrepancies  which  have  been  discovered,  and  supplying  any  obser- 
vations which  have  been  omitted  in  the  published  reports.  This 
monthly  sheet  also  contains  tables  showing  the  mean  values  for  pres- 
sure, temperature,  and  humidity,  together  with. the  total  rainfall,  and 
the  prevalence  of  various  kinds  of  weather  and  of  winds  from  each 
of  the  eight  principal  points  during  the  month,  for  each  telegraphic 
reporting  station  within  our  Ishnds. 

Weekly  Weather  Report. 

The  Weekly  Weather  Report,  which  has  appeared  since  the  beginning 
of  February  1878,  has  been  further  improved  by  the  insertion  on  the 
first  page,  for  each  district,  of  the  difference  between  the  number  of  day- 
degrees  of  accumulated  heat  above  and  below  42°  F.,  as  well  as  of  rain- 
fall for  each  week,  and  the  means  for  the  corresponding  period  of  the 
eight  years  1878-85. 

The  tables  of  Accumulated  Temperature  are  designed  to  give  persons 
engaged  in  agriculture  better  means  of  estimating  the  manner  in  which 
vegetation  is  affected  by  temperature  than  that  afforded  by  the  more 
usual  methods  of  treating  the  readings  of  the  thermometer.  They  show 
for  each  week,  and  for  the  whole  period  from  the  beginning  of  the  year, 
the  weekly  and  progressive  values  respectively,  of  the  combined  amount 
and  duration  of  the  excess  or  defect  of  the  air  temperature,  above  or 
below  a  suitably  fixed  standard  or  base  temperature.  The  base  adopted 
is  42°  F.,  as  being  nearly  equivalent  to  6°  Cent,  which  has  been  con- 
sidered by  Continental  writers  on  these  subjects  to  be  the  critical  value, 
the  temperature  above  which  is  mainly  effectual  in  starting  and  main- 
taining the  growth,  and  in  completing  the  ripening  of  agricultural  crops 
in  a  European  climate.  This  base  is  also  convenient  as  being  10°  F. 
above  the  Freezing  Point. 

The  Report  thus  contains  the  average  and  extreme  temperatures  and 
the  rainfall  values  and  the  total  amount  of  bright  sunshine  in  each 
week,  for  seventy  stations  grouped  into  twelve  districts  in  Great 
Britain  and  Ireland,  together  with  the  difference  between  them  and 
their  respective  mean  values  for  the  corresponding  weeks  in  previous 
years.  In  addition  to  this,  the  district  values  for  Accumulated  Tem- 
perature, Rainfall,  and  Bright  Sunshine  are  given,  both  for  the  week 
and  for  the  whole  period  since  the  beginning  of  the  year,  with  their 
difference  from  the  average  values. 

The  accumulated  Temperature  is  expressed  in  Day-degrees  ;  a  Day 
degree  signifying  1°  F.  of  excess  or  defect  of  temperature  above  or 
below  42°F.  and  continued  for  24  hours ;  or  any  other  number  of  degrees 
for  an  inversely  proportional  number  of  hours. 

It  has  been  ascertained  by  calculation  from  a  considerable  series  of 
hourly  observations  at  various  places,  that  the  accumulated  temperature 
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may  be  computed,  with  a  very  tolerable  approximation  to  the  truth, 
from  the  observed  daily  maximum  and  minimum  temperatures  alone. 

When  the  temperature  during  any  period  remains  either  wholly  above 
or  below  the  base  temperature,  the  difference  between  the  base  and 
the  mean  temperature  gives  the  correct  accumulated  value.  In  other 
cases  this  difference  gives  an  approximate  value  of  the  accumulated 
temperature  which  does  not  depart  greatly  from  the  truth,  the  deviation 
depending  on  the  greater  or  less  extent  of  the  daily  variations  of  the 
temperature  above  or  below  the  base.  Further,  since  the  mean  between 
the  maximum  and  minimum  of  any  day  is  nearly  equal  to  the  mean 
temperature  of  the  day,  the  difference  of  the  mean  of  the  maximum  and 
minimum  from  the  base  also  will  give  directly  a  fair  approximation 
to  the  accumulated  temperature  for  the  day. 

The  following  rules,  however,  supply  a  still  closer  approximation  to  the 
true  values  sought,  and  they  have  been  adopted  for  the  preparation  of  the 
table  in  the  Weekly  Weather  Report.  They  may  be  applied  to  any 
other  base  temperature  as  well  as  to  42°  F.,  with  the  slight  modification 
of  the  numerical  coefficients. 


Rules  for  computing  for  a  Weekly  Period  the  Accumulated  Tem- 
perature above  or  below  42°  F.  from  the  observed  Maxima  and 
Minima. 

1 .  Obtain  the  mean  temperature  from  the  means  of  the  seven  observed 
maxima  and  minima  by  multiplying  the  difference  between  them  by  the 
proper  coefficient  for  the  month,  and  adding  the  result  to  the  mean  of 
the  minima. 

2.  In  obtaining  the  accumulated  temperature  four  cases  may  occur,  to 
which  the  following  rules  will  apply  : — 


Conditions  of  Temperature 

To  obtain  the  Accumulated  Temperature. 

1 
Above  42°  F.                |               Below  42°  F. 

If    tbe    minimum    is    above 
42°  F.  or  equal  to  42°  F. 

Subtract  42°  F.  from  the  mean. 

There  is  none. 

If    the    minimum    is    below 
42°  F.,  but  tbe  mean  for  the 
day  is  o*o»«  42°  F. 

From  the  difference  between 
the  mean  for  the  day  and 
the  minimum  deduct  the 
accumulated     temporature 
below  42°  F.t  calculated  as 
stated  in  the  next  column. 

The  required  quantity  ia  the 
excess  of  4f  F.  over  the 
minimum  multiplied  by  the 
coefficient  0*4. 

If  the  mean  for  the  day  is 
below  48°  P.,  but  the  maxi- 
mum is  above  42°  F. 

The  required  quantity  is  the 
excess  of  tbe  maximum  over 
42°  F.  multiplied  by  the 
coefficient  0*4. 

From  the  difference  between 
the  mean  for  the  day  and 
the  minimum  deduct  the 
accumulated  temperature 
above  42°  F„  calculated  as 
stated  in  the  preceding 
column. 

If   the    maximum    is    below 
42°  F„  or  equal  to  42°  F. 

There  is  none. 

Subtract  the  mean  from  42°  F. 

In  each  case  the  result  will  be  the  mean  daily  value  for  the  week, 
and  must  be  multipled  by  7  in  order  to  obtain,  the  value  for  the  whole 
week. 

f he  coefficient  varies  both  with  the  length  of  the  peiiod  and  the 
value  of  the  base  line.    In  the  above  instance  the  base  is  42° ;  when 
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Correction  and  Addition  List. 

Additional  steps  are  taken  to  insure  accuracy  in  the  Daily  Weather 
Report.  At  the  close  of  each  month  a  return  is  received  from  nearly 
all  of  the  telegraphic  reporting  stations,  containing  a  copy  of  all  the 
observations  which  have  been  transmitted  to  London  by  wire  during 
the  month.  These  schedules  are  used  for  checking  the  daily  telegrams, 
for  the  preparation  of  the  average  and  other  values  of  the  different 
elements,  and  also  as  evidence  in  the  case  of  legal  proceedings.  About 
the  middle  of  every  month  a  lithographic  sheet  has  for  many  years  past 
been  issued  with  the  Daily  Weather  Report,  containing  corrections  for 
all  discrepancies  which  have  been  discovered,  and  supplying  any  obser- 
vations which  have  been  omitted  in  the  published  reports.  This 
monthly  sheet  also  contains  tables  showing  the  mean  values  for  pres- 
sure, temperature,  and  humidity,  together  with .  the  total  rainfall,  and 
the  prevalence  of  various  kinds  of  weather  and  of  winds  from  each 
of  the  eight  principal  points  during  the  month,  for  each  telegraphic 
reporting  station  within  our  Isl-inds, 

Weekly  Weather  Report. 

The  Weekly  Weather  Report,  which  has  appeared  since  the  beginning 
of  February  1878,  has  been  further  improved  by  the  insertion  on  the 
first  page,  for  each  district,  of  the  difference  between  the  number  of  day- 
degrees  of  accumulated  heat  above  and  below  42°  F.,  as  well  as  of  rain- 
fall for  each  week,  and  the  means  for  the  corresponding  period  of  the 
eight  years  1878-85. 

The  tables  of  Accumulated  Temperature  are  designed  to  give  persons 
engaged  in  agriculture  better  means  of  estimating  the  manner  in  which 
vegetation  is  affected  by  temperature  than  that  afforded  by  the  more 
usual  methods  of  treating  the  readings  of  the  thermometer.  They  show 
for  each  week,  and  for  the  whole  period  from  the  beginning  of  the  year, 
the  weekly  and  progressive  values  respectively,  of  the  combined  amount 
and  duration  of  the  excess  or  defect  of  the  air  temperature,  above  or 
below  a  suitably  fixed  standard  or  base  temperature.  The  base  adopted 
is  42°  F.,  as  being  nearly  equivalent  to  6°  Cent,  which  has  been  con- 
sidered by  Continental  writers  on  these  subjects  to  be  the  critical  value, 
the  temperature  above  which  is  mainly  effectual  in  starting  and  main- 
taining the  growth,  and  in  completing  the  ripening  of  agricultural  crops 
in  a  European  climate.  This  base  is  also  convenient  as  being  10°  F. 
above  the  Freezing  Point. 

The  Report  thus  contains  the  average  and  extreme  temperatures  and 
the  rainfall  values  and  the  total  amount  of  bright  sunshine  in  each 
week,  for  seventy  stations  grouped  into  twelve  districts  in  Great 
Britain  and  Ireland,  together  with  the  difference  between  them  and 
their  respective  mean  values  for  the  corresponding  weeks  in  previous 
years.  In  addition  to  this,  the  district  values  for  Accumulated  Tem- 
perature, Rainfall,  and  Bright  Sunshine  are  given,  both  for  the  week 
and  for  the  whole  period  since  the  beginning  of  the  year,  with  their 
difference  from  the  average  values. 

The  accumulated  Temperature  is  expressed  in  Day-degrees  ;  a  Day 
degree  signifying  1°  F.  of  excess  or  defect  of  temperature  above  or 
below  42r  F.  and  continued  for  24  hours ;  or  any  other  number  of  degrees 
for  an  inversely  proportional  number  of  hours. 

It  has  been  ascertained  by  calculation  from  a  considerable  series  of 
hourly  observations  at  various  places,  that  the  accumulated  temperature 
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may  be  computed,  with  a  very  tolerable  approximation  to  the  truth, 
from  the  observed  daily  maximum  and  minimum  temperatures  alone. 

When  the  temperature  during  any  period  remains  either  wholly  above 
or  below  the  base  temperature,  the  difference  between  the  base  and 
the  mean  temperature  gives  the  correct  accumulated  value.  In  other 
cases  this  difference  gives  an  approximate  value  of  the  accumulated 
temperature  which  does  not  depart  greatly  from  the  truth,  the  deviation 
depending  on  the  greater  or  less  extent  of  the  daily  variations  of  the 
temperature  above  or  below  the  base.  Further,  since  the  mean  between 
the  maximum  and  minimum  of  any  day  is  nearly  equal  to  the  mean 
temperature  of  the  day,  the  difference  of  the  mean  of  the  maximum  and 
minimum  from  the  base  also  will  give  directly  a  fair  approximation 
to  the  accumulated  temperature  for  the  day. 

The  following  rules,  however,  supply  a  still  closer  approximation  to  the 
true  values  sought,  and  they  have  been  adopted  for  the  preparation  of  the 
table  in  the  Weekly  Weather  Report.  They  may  be  applied  to  any 
other  base  temperature  as  well  as  to  42°  F.,  with  the  slight  modification 
of  the  numerical  coefficients. 


Rules  for  computing  for  a  Weekly  Period  the  Accumulated  Tem- 
perature above  or  below  42°  F.  from  the  observed  Maxima  and 
Minima. 

1  •  Obtain  the  mean  temperature  from  the  means  of  the  seven  observed 
maxima  and  minima  by  multiplying  the  difference  between  them  by  the 
proper  coefficient  for  the  month,  and  adding  the  result  to  the  mean  of 
the  minima. 

2.  In  obtaining  the  accumulated  temperature  four  cases  may  occur,  to 
which  the  following  rules  will  apply  : — 


Conditions  of  Temperature . 


To  obtain  the  Accumulated  Temperature. 


Above  42°  F. 


Below  42°  F. 


If    tbe   minimum    is    above 
42°  F.  or  equal  to  42°  F. 


Subtract  42°  F.  from  the  mean. 


If  the  minimum  is  below 
42°  F.,  but  tbe  mean  for  the 
day  is  above  42°  F. 


If  the  mean  for  the  day  if 
below  42°  P.,  but  the  maxi- 
mum is  above  42°  F. 


If   the    maximum    is    below 
42°  Fn  or  equal  to  42°  F. 


From  the  difference  between 
the  mean  for  the  day  and 
the  minimum  deduct  the 
accumulated  temperature 
below  42°  F.,  calculated  aft 
stated  in  the  next  column. 


The  required  quantity  is  the 
excess  of  tbe  maximum  over 
42°  F.  multiplied  by  the 
coefficient  0*4. 


There  is  none. 


There  is  none. 


The  required  quantity  ia  the 
excess  of  42°  F.  over  the 
minimum  multiplied  by  the 
coefficient  0*4. 


From  the  difference  between 
the  mean  for  the  day  and 
the  minimum  deduct  the 
accumulated  temperature 
above  42°  F.y  calculated  as 
stated  in  the  preceding 
column. 


Subtract  the  mean  from  42°  F. 


In  each  case  the  result  will  be  the  mean  daily  value  for  the  week, 
and  must  be  multipled  by  7  in  order  to  obtain  the  value  for  the  whole 
week. 

The  coefficient  varies  both  with  the  length  of  the  period  and  the 
value  of  the  base  line.    In  the  above  instance  the  base  is  42° ;  when 


7* 


Report  oj  (he  Meteorological  Council. 


it  is  32°  the  coefficient  is  0*4;  when  52°  it  is  0*33;  and  when  62°  it 
is  0*25. 

A  fall  explanation  of  these  rules  will  be  found  in  Appendix  II.  to  the 
Quarterly  Weather  Report  for  1878. 

The  temperature  means  derived  from  the  daily  maxima  and  minima 
are  corrected  so  as  to  agree  as  closely  as  possible  with  the  true  mean 
daily  value,  and,  the  average  values  for  the  corresponding  period  in 
former  years  having  been  recomputed,  those  now  in  use  are : — 

For  Temperature        -  -    20  years  1861-80 

Rainfall  -  -    20    „      1866-85 


n 


» 


These  statistics  are  given  on  the  first  page  of  the  publication,  the 
temperature,  accumulated  heat,  rainfall,  and  sunshine  values  for  each 
station9  being  given  on  the  last  page  of  each  report. 

In  addition  to  the  telegraphic  reports,  and  the  returns  from  the  self- 
recording  observatories,  weekly  returns  from  43  volunteer  observers  are 
used  in  preparing  this  report,' the  names  of  the  observers  at  each  station 
being  as  under— 


Names  of  Stations. 

Karnes  of  Authorities. 

Alnwick  Castle 

• 

- 

- 

Lieut-Col.  F.  Holland,  for  the  Duke   of 
Northumberland,  K.G. 

Arlington  (N.  Devon) 

• 

- 

J.  Carter,  for  Lady  Chichester. 

Bawtry  (Hesley  Hail) 

- 

- 

B.  I.  Whitaker,  F.B.  Met.  Soc 

Blackpool     - 

«• 

- 

» 

Bev.  C.  T.  Ward,  F.R.  Met  Soc. 

Braemar 

- 

- 

£ 

J.  A.  Aitken. 

Brookeborough 

• 

• 

Mr.  Ferguson,  for  Sir  Victor  Brooke,  Bt,                < 
F.L.S. 

Cheadte 

. 

• 

M 

J.  C.  Philips. 

Churchstoke  - 

- 

» 

P.  Wright,  F.C.S.,  F.B.  Met.  Soc. 

Cirencester   - 

- 

- 

- 

The  Royal  Agricultural  College. 

Cullompton  - 

- 

- 

» 

T.  Turner,  J. P.,  F.B.  Met  Soc. 

Douglas  (Isle  of  Man) 

- 

- 

A.  W.  Moore,  M.A.,  J.P. 

Dublin 

- 

- 

•i 

J.  W.  Moore,  M.D.,  FJt  Met.  Soc. 

Durham  Observatory 

a* 

- 

H.  J.  Carpenter. 

Edgeworthstown  (Currygrane) 

- 

J.  M.  Wilson,  J.P. 

Fort  Augustus 

m 

- 

# 

Bev.  W.  M.  Wall. 

Forties 

- 

- 

• 

T.  J.  Carey,  for  Lord  Monteagle,  E.P. 

Geldeston 

- 

• 

- 

E.  T.  Dowson,  F.B.  Met.  Soc. 

Glen  Carron 

- 

- 

* 

D.  D.  Munro. 

Glenlee 

- 

tf» 

* 

G.  Maxwell  and  W.  Melville. 

Hastings  (St.  Leonard's) 

- 

- 

H.  Colborne,  M.B.C.S. 

Hereford 

- 

» 

» 

T.  A.  Chapman,  M.D. 

Hillington     - 

- 

- 

JK 

Rev.  H.  E.  B.  Ffolkes,  M. A.,  F.B.  Met  Soc. 

Ingatestone  - 

• 

•» 

- 

L.  J.  Petre,  F.B.  Met.  Soc. 

Kilkenny 

- 

«• 

_ 

H.  Carlton,  for  the  Marquis  of  Ormonde. 

Killarney 

- 

- 

- 

The  Ven.  Archdeacon  Wynne,  F.R.  Met  Soc. 

Lairg 

. 

• 

* 

W.  Boss,  Ground  Officer. 

Laudale  (Loch  Sunart) 

• 

A.  Fletcher,  for  T.  H.  G.   Newton,  F.B. 

Met.  Soc. 

Leicester 

m 

• 

- 

J.  C.  Smith,  the  Museum. 

Llandovery  - 

« 

- 

- 

J.  Watkins,  F.B.  Met.  Soc. 

Llandudno    - 

- 

• 

» 

J.  Nicol,  M.D.,  F.B.  Met.  Soc 

Londonderry 

• 

" 

J.  Conroy,  F.B.  Met  Soc. 

*  The  sunshine  values 

are 

furnish 

ed  for  only  a  limited  number  of  carefully 

selected  stations. 

See  p.  96. 
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Names  of  Stations. 

Names  of  Authorities. 

Manchester  (Prestwich) 

m 

T.  R.  H.  Clunn,  M.D.,  F.R.  Met.  Soc. 

Marchmont  - 

# 

P.  Lowry. 

Markree  Castle  (Sligo) 

A.  Marth,  F.R.A.S.,  for  Colonel  Cooper, 
F.B.A.S. 

Newton  Reigny  (Penrith) 

- 

T.  G.  Benn,  F.R.  Met.  Soc. 

Ochtertyre    - 

* 

G.  Croucher. 

Plymouth      - 

•» 

J.  Merrifield,  LL.D.,  F.R.A.S. 

Rothamsted 

" 

Rainfall  by  Sir  J.  B.  Lawee,  Bart.,  LL.D., 
F.R.S.,  and  J.  H.  Gilbert,  Ph.D.,  F.R.8. ; 
temperature  by  T.  Wilson,  F.R.  Met.  Soc. 

Scarborough  - 

m 

A.  Rowntree,  F.R.  Met  Soc. 

Southampton 

J.  T.  Cook,  R.E.,  Ordnance  Survey  Office. 

Stowell          - 

» 

Rev.  H.  J.  Poole,  F.R.  Met.  Soc. 

Strathfield  Torgiss   - 

» 

Rev.  C.  H.  Griffith. 

Waterford  (Brook  Lodge)    - 

- 

C.  Percival  Bolton. 

The  returns  marked  "iE"  are  supplied  through  the  Royal  Meteorological  Society,  those 
marked  " Sb"  are  through  the  Scottish  Meteorological  Society. 
*  N.B.— Seven  new  Scotch  stations  have  been  added  since  January  1st,  1887. 

The  report  is  prepared  on  Wednesday  in  every  week,  and  is  ready 
for  sale  early  on  Saturday  morning,  but  the  summary  on  its  first  page 
is  sent  to  the  "Times/'  "Daily  News,"  and  some  other  papers  on 
Wednesday  evening. 

A  Quarterly  Summary  of  the  Weekly  Weather  Report  has  been  also 
issued  as  Appendix  L,  giving  for  each  of  the  12  districts  before  referred 
to  H)  the  Mean  Temperature  for  each  Quarter  and  for  the  Whole  Year,  in 
each  year  from  1 878  to  1886  inclusive,  and  the  means  for  certain  groups  of 
years  ;  (2)  the  Total  Rainfall  for  the  same  periods  ;  and  (3)  the  Accumu- 
lated Temperature,  Rainfall,  and  Bright  Sunshine  for  each  month  in  the 
Quarter. 

Appendix  II.  gives  for  each  district  and  for  the  years  1885  and  1886 
the  weekly  and  progressive  values  for  (1)  Accumulated  Heat  (above  and 
below  42°)  ;  (2)  Rainfall  (number  of  rainy  days,  and  amounts  in  inches); 
and  (3)  Bright  Sunshine  (number  of  hours  and  percentage  of  possible 
duration). 

Appendix  III.  gives  the  Mean  Weekly  values  for  the  same  phe- 
nomena, in  the  following  periods,  viz. : — 

Accumulated  Heat,  and  Rainfall,  8  years,  1878  to  1885. 
Bright  Sunshine         -  -    5  years,  1881  to  1885, 

Monthly  Weather  Repobt. 

During  1886  the  issue  of  the  Monthly  Weather  Report  has  been 
continued*  It  contains,  as  hitherto,  (1)  A  General  Summary  for  the 
Month,  of  the  weather  experienced  over  the  United  Kingdom  and  its 
neighbourhood ;  (2)  Tables  of  the  principal  Cyclonic  and  Anticyclonic 
Systems  which  have  passed  over  our  area  during  the  month ;  and  (3) 
Tables  of  Pressure,  Temperature,  Hygrometric  Deductions,  Rainfall, 
Weather,  Wind,  and  Bright  Sunshine  experienced  at  a  large  number 
of  stations  scattered  over  the  United  Kingdom,  together  with  remarks 
thereon ;  it  is  illustrated  by  two  plates.  The  report  is,  therefore,  as 
far  as  possible,  similar  to  the  Quarterly  Weather  Report,  but  owing  to' 
its  prompt  issue,  cannot  contain  either  the  Gale  Tables,  or  the  Tables 
of  Mean  Values  for  the  Observatories,  which  are  found  in  its  predecessor. 
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Issue  of  Fobecaots. 
Remarks  on  the  actual  state  of  the  weather,  and  forecasts  for  not 
more  than  one  day  in  advance,  are  prepared  at  the  Meteorological  Office 
as  under  :— 

On  Week  Days. 

(1.)  At  11  a.m.  (from  the  morning  reports),  for  the  24  Hours  ending 
at  Noon  on  the  day  following  the  date  of  issue.  Ibis  issue  is 
intended  especially  for  the  early  editions  of  the  evening 
papers,  for  the  clubs,  and  for  exhibition  at  certain  selected 
stations.     See  p.  9. 

(2.)  At  3.30  p.m.  (from  the  morning  and  afternoon  reports),  for  the 
day  following  that  of  issue.  This  set  of  Forecasts  is  not 
intended  for  publication  in  newspapers,  but  a  copy  is  exhibited 
regularly  at  the  door  of  the  Meteorological  Office. 

(3.)  At  8.30  p.m.  (from  the  6  p.m.  reports),  for  the  day  following 
that  of  issue.  These  are  now  supplied  gratis  to  any  news- 
paper or  news  agency  which  may  apply  for  them,  and  send  for 
them  regularly.  A  very  large  number  of  the  most  important 
papers  avail  themselves  of  this  advantage. 

The  forecasts  are  made  for  the  following  districts  :— 

0.  Scotland,  North. 

1.  Scotland,  East. 

2.  England,  N.E. 

3.  England,  East. 

4.  Midland  Counties. 

5.  England,  South. 

6.  Scotland,  West  (with  Isle  of  Man). 
7-  England,  N.W.  (with  North  Wales). 

8.  England,  S.W.  (with  South  Wales). 

9.  Ireland,  North. 
10.  Ireland,  South. 


The  remarks  and  forecasts  are  posted  nt  the  doors  of  the  Meteoro- 
logical Office,  116,  Victoria  Street,  S.W.,  on  week  days,  for  the  inspection 
of  the  public.  Copies,  or  extracts  from  them,  are  communicated  under 
the  conditions  stated  liclow,  but  no  information  which  is  not  substantially 
included  in  them  can  be  supplied. 

Forecasts  for  Private  Subscribers. — Any  person  can  be  supplied 
withacopyof  the  11  a.m.  Forecasts,  once  on  each  week  day,*  on  payment 
of  a  subscription  of  ten  shillings  per  annum,  or  2s.  6d.  per  official 
quarter  or  any  part  thereof,  in  addition  to  the  cost  of  transmission  ;  the 
charges  will  therefore  be,  by  letter  post,  9*,,  by  book  post,  5s.  9d.  per 
quarter. 

The  forecasts  for  any  of  the  districts  and  for  auy  of  the  hours  men- 
tioned above  can  be  forwarded  by  telegraph  dnily,  on  payment  of  3d. 
per  day  for  any  definite  period  of  not  less  than  oue  week,  in  addition  to 
the  cost  of  telegraphy. 

Forecasts  for  Clubs. — Forecasts,  drawn  up  at  11  a.m.,  for  all  the 
districts,  are  supplied  to  Clubs,  for  a  subscription  of  ten  shillings  per 

*  Good  Friday  and  ChrUtmu  Day  arc  reckoned  at  Sundays. 


Appendix  VII.  75 

annum.  These  are  delivered  free,  by  hand,  to  Clubs  situated  in  or 
near  Pall  Mall.  Special  arrangements  can  be  made  for  delivery  at  a 
greater  distance  by  hand  or  by  post. 

Forecasts  for  Hay  and  Corn  Harvests,  or  for  Public  Use. — 
Special  facilities  are  offered  for  the  transmission  of  Forecasts  for  these 
purposes,  a  nominal  fee  of  2s.  6d.  being  charged  for  a  quarter  or  any 
part  thereof,  in  addition  to  the  cost  of  the  telegrams. 

Exhibition  of  Telegraphic  Forecasts  at  Local  Post  Offices. 
— The  Post  Office  has  sanctioned  the  exhibition  of  Forecasts  at  Local 
Post  Offices,  provided  space  is  available,  if  the  persons  to  whom  they 
are  addressee!  desire  them  to  be  so  exhibited  instead  of  being  delivered. 

Daily  Weather  Reports. — The  lithographed  Reports  will  have  the 
llh.  a.m.  Forecasts  incorporated  with  them  on  each  week  day.  The 
subscription  for  the  Report  is — 

For  delivery  by  hand,  where  feasible,  £2  per  annum  ; 
Do.        by  book  post  £1         „ 

MS.  copies  of  the  observations  can  be  supplied  at  the  rate  of  21.  10*. 
per  annum.  Arrangements  can  also  be  made  for  the  supply  of  charts 
drawn  from  the  8h.  a.m.  or  6h.  p.m.  observations,  such  as  appear  in  the 
"  Times." 

Unless  otherwise  arranged,  all  forecasts  transmitted  by  post  are  sent 

by  book  post,  not  as  letters. 

Inquiries  as  to  the  Weather. 

Inquiries  Personally  or  by  Messenger. — Any  person  applying  at 
the  Meteorological  Office  between  11  a.m.  and  8  p.m.  on  week  days, 
and  between  7  p.m.  and  8  p.m*  on  Sundays,  can  be  supplied  in 
writing  with  the  latest  information  in  the  possession  of  the  Office  and 
with  the  latest  forecast  issued  for  any  specified  district,  on  payment  of 
one  shilling  for  each  inquiry. 

Inquiries  by  Letter. — Application  may  be  made  by  letter,  enclosing 
thirteen  pence  in  stamps  if  the  reply  is  to  be  by  post,  and  one  shilling 
in  stamps  in  addition  to  the  cost  of  the  reply,  consisting  of  ten  words, 
exclusive  of  the  address,  if  the  reply  is  to  be  by  telegraph. 

Inquiries  by  Telegraph.— Any  person  may  obtain  by  telegraph 
from  the  Meteorological  Office  the  latest  information  as  to  the  weather 
in  any  district  of  the  United  Kingdom  by  payment  of  a  fee  of  1*. 
in  addition  to  the  cost  of  a  telegram  and  reply  to  any  post  office.  The 
telegram  containing  the  inquiry  must  be  addressed  as  follows : 

Weather, 

London. 

The  payment  for  the  reply  should  be  for  ten  words  in  addition  to  the 
address. 

Application  may  also  be  made  for  similar  information  to  be  sent 
either  by  telegraph  or  post  on  some  future  specified  day. 

Checking  of  Forecasts. 

In  order  to  test  the  accuracy  of  the  forecasts  they  have  been  compared 
carefully  with  the  weather  reported  in  tho  various  districts  on  the  days 
to  which  they  referred,  and  the  results  of  this  checking  for  8.30  p.m. 
have  been  already  given  in  the  Report  (p.  10). 

In  carrying  out  this  comparison  the  portions  of  the  forecasts  which 
referred  to  wind  have  been  carefully  separated  from  those  relating  to 
weather.  The  detailed  results  of  the  comparison  will  be  found  in 
Appendix  XL,  p.  82. 
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Checking  of  Storm  Warnings.    * 

The  testing  of  the  warnings  is  conducted  in  the  following  manner. 
The  intelligence  issued  is  compared  with  the  weather  experienced  on 
the  coasts,  as  indicated  by  the  various  self-recording  anemometers, 
by  the  telegraphic  reporters,  and  by  several  gentlemen  who  hav« 
volunteered  to  observe  for  the  Office,  and  whose  names  will  be  found 
in  Appendix  XIV.,  p.  92. 

In  order  to  render  the  information  in  the  possession  of  the  Office  as  tc 
the  weather  experienced  on  our  coasts  still  more  complete,  the  Council 
have,  as  in  preceding  years,  made  application  to  the  various  Light- 
house Boards,  and  have  obtained  from  them  the  original  log-books 
from  some  of  the  most  exposed  lightships  and  lighthouses.  They  would 
here  express  their  cordial  thanks  for  the  co-operation  so  readily  granted 
to  them  by  these  Boards. 

The  result  of  the  checking  for  1886  will  be  found  on  p.  13. 

The  coasts  are  subdivided  into  ten  districts,  as  will  be  seen  in 
the  table.  Two  large  tracts  of  coast  are  entirely  omitted :  viz.,  the 
west  of  Ireland  from  the  Shannon  to  Matin  Head,  and  the  West  of 
Scotland  from  the  Mull  of  Cantyre  to  Cape  Wrath.  No  warnings  are 
issued  to  any  place  within  the  limits  indicated,  except  to  Galway,  and 
the  amount  of  information  as  to  the  weather  received  from  the  omitted 
portion  of  the  Scotch  coast  is,  as  yet,  very  scanty. 

It  should  be  remembered  that  in  analysing  the  reports,  all  observa- 
tions of  the  wind  in  which  the  force  exceeded  7  (a  "  moderate  gale")  or 
the  velocity  exceeded  40  miles  an  hour,  have  been  quoted  as  instances 
of  the  occurrence  of  a  gale;  but  it  has  not  been  considered  that  the 
signal  was  hoisted  late  or  was  hauled  down  too  soon,  unless  the  force  of 
9  (a  "  strong  gale  ")  or  the  velocity  of  50  miles  an  hour,  was  reached 
prior  to  the  issue  of  the  order  to  hoist,  or  subsequent  to  the  issue  of  the 
order  to  lower. 

In  the  Summaries  all  cases  in  which  the  signal  has  been  shown  to  be  « 
late  by  a  single  report  either  of  force  9,  or  of  a  velocity  of  50  miles  an 
hour,  have  been  specially  noted. 


APPENDIX  VIII. 

List  of  Persons,  Places,  &c.  to  which  the  Lithographed  Daily 
Weatber  Report  is  supplied,  free  of  cost. 

Newspapers : 

Lloyd's  Shipping  List. 

New  York  Herald. 

Times  (1st  and  2nd  editions). 

For  Exhibition  at  Seaports : 


Banff. 

Barrow-i  n  -  Furness. 

Belfast. 

Blackpool. 

Bo'ness. 

Boscastle. 

Brighton. 

Briton  Ferry* 

Broughty  Ferry. 

Buckie. 


Budehaven. 

Caernarvon  (2). 

Cork. 

Cowes. 

Cromer. 

Cullercoats. 

Deptford  Yard, 

Dover. 

Dundee. 

Exetw. 
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For  Exhibition  at  Seaports—cont. 

Falmouth. 

Glasson  Dock,  Lancaster. 

Great  Grimsby  (2  copies), 

Groomsport. 

Hastings. 

Hayle. 

Holyhead. 

Kingstown  (2  copies). 

Lancaster. 

Leith. 

Margate. 

Morecambe  (2). 

Nairn. 

Newquay. 


Penarth. 

Plymouth. 

Plymouth  G.  W.  Docks. 

Port  Dinorwic. 

Porthcawl. 

Queens  town. 

St.  Leonards. 

St.  Sennen  Cove. 

Scarboro'. 

Southport. 

Teignmouth. 

Ventnor  (2  copies). 

Weston-super-Mare* 

Wisbech. 


In  exchange  for  Observations : 


Aird,  G.  H.,  Seaham. 

Bellingham,  J.  G.,  Saffron  Walden. 

Ben  Nevis  Observatory. 

Benn,  T.  G.,  F.R.  Met.  Soc.,  Newton  Reigny. 

Chatham,  The  Instructor  in  Surveying :  2  copies. 

Clark,  J.  E.,  B.A.,  B.Sc.,  York. 

Colborne,  H.,  M.R.C.S.,  St.  Leonards. 

Conroy,  J.,  F.R.  Met.  Soc,  Londonderry. 

Cooper,  Col.,  F.R.A.S.,  Markree,  near  Sligo. 

Dowson,  E.  T.,  F.R.  Met.  Soc.,  Geldeston,  Beccles. 

Durham,  University  Observatory. 

Eastern  Telegraph  Co. 

Fleetwood,  L.  &  N.W.  Ry.  Co. 

Greenwich  Observatory. 

Leicester  Museum. 

Mellish,  H.,  F.R.  Met.  Soc.,  Worksop. 

Moore,  A.  W.,  Isle  of  Man. 

Moore,  F.  W.,  Glasneviu,  Dublin. 

Moore,  J.  W.f  M.D.,  F.R.  Met.  Soc,  Dublin. 

Mullins,  Rev.  G.  H.,  F.R.  Met.  Soc,  Uppingham. 

Northumberland,  Duke  of,  Alnwick. 

Ordnance  Survey  Office  (Southampton). 

Prestwich  Asylum,  near  Manchester. 

Propert,  W.  P.,  LL.D.,  F.R.  Met.  Soc,  St  David's. 

Radcliffe  Observatory,  Oxford :  2  copies. 

Richards,  W.  H.,  Penzance. 

Rosse,  Earl  of,  F.R.S.,  Parsonstown. 

Royal  Indian  C.E.  College,  Cooper's  Hill. 

Rugby  Natural  History  Society. 

Sheffield  Public  Museum. 

Southport,  Fernley  Observatory. 

Stow,  Rev.  F.  W.,  M.A.,  F.R.  Met.  Soc  Aysgarth, 

Bedale. 
Telegraphic  Reporters :  25. 
Yorkshire  Philosophical  Society. 
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Government  Offices,  fa : 

Admiralty:  11  copies. 
Aldershot,  Garrison  Library. 
Army  Medical  Department. 

„  „  Woolwich. 

Board  of  Trade :  3  copies. 
"  Britannia,"  H.M.S.,  Dartmouth. 
Channel  Squadron,  Admiral  Commanding. 
Commons,  House  of. 
Devonport  Captain  of  Steam  Reserve. 

„         Commander-in-Chief. 

„        -Dockyard :  2  copies. 

„         Master  Attendant. 
Dublin,  General  Register  Office. 
Farnborough  Station,  Staff  College. 
Greenwich,  R.N.  College. 
"  Indus,"  H.M.S.,  Devonport 
Ireland.  Royal  College  of  Science. 
Lords,  House  of. 
Mann,  J.  E.,  Osborne. 
Medical  Department  of  the  Navy. 
"  Nankin,"  H.M.S.,  Miiford  Haven 
Portland,  Senior  Naval  Officer. 
Portsmouth,  Commander-in-Chief. 
„  Dockyard. 

„  R.  N.  College  Observatory. 

Queenstown,  Rear- Admiral. 
Registrar  General. 

„  „         of  Seamen. 

Science  and  Art  Department :  2  copies. 
Sheerness,  Commander-in-Chief. 

„         Dockyard. 
War  Office,  Adjutant  General,  Horse  Guards. 

Commander-in-Chief. 
Woolwich  Royal  Military  Academy. 

Societies,  fa : 

Agents":  2  copies. 

Association  of  Underwriters,  Liverpool. 

„  „  Lloyd's. 

British  Museum. 

Buchan,  A.,  F.R.S.E.,  Edinburgh. 
Crossley,  Mrs..  Halifax. 
De  La  Rue  &  Co.,  Messrs. 
Farrer,  Sir  T.  H.,  Bt. 
Griffith,  Rev.  C.  H.,  Strathfield  Turgiss. 
Jackson,  H.  Kains,  London. 
Ley,  Rev.  W.  C,  M.A.,  Lutterworth. 
Meteorological  Council :  2  copies. 
Miller,  S.  H.,  F.R.A.S.,  Lowestoft. 
Observatories :  7  copies. 

Richards,  Adm.  Sir  G.  H.,  K.C.B.,  F.R.S.,  London, 
Royal  Society  :  2  copies. 

„     Meteorological  Society. 
Scottish  Meteorological  Society. 
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Foreign  Places — cont. 

Algiers,  Meteorological  Service. 

Amsterdam  Meteorological  Institute. 

Bombay,  Observatory. 

Brussels,  Royal  Observatory. 

Cairo,  Observatoire  Kheclivial. 

Calcutta,  Meteorological  Department. 

Chemnitz,  Meteorological  Service  of  Saxony* 

Christiania,  Meteorological  Institute. 

Constantinople,  Imperial  Meteorological  Observatory, 

Copenhagen,  Meteorological  Institute. 

Cracow,  Observatory. 

Florence,  Museum. 

Freeden,  W.  H.  von,  Bonn. 

Hamburg,  Deutsche  Seewarte. 

Lisbon,  Observatory. 

Madrid,  Royal  Observatory. 

Melbourne,  Observatory. 

Munich  Meteorological  Office. 

Paris,  Central  Meteorological  Bureau. 

„      Meteorological  Society. 

„      Ministry  of  Marine* 
Rome,  Meteorological  Institute. 
San  Fernando,  Observatory. 
St.  Petersburg,  Central  Physical  Observatory* 
Stockholm,  Meteorological  Institute. 
Tiflis,  Physical.  Observatory. 
Tokio,  Imperial  Observatory. 
Toronto,  Meteorological  Office. 
Upsala,  University  Observatory. 
Utrecht,  Royal  Meteorological  Institute. 
Vienna,  Imperial  Meteorological  Institute* 
Washington,  Smithsonian  Institution. 

„  United  States  Naval  Observatory. 

,,  Chief  Signal  Officer,  War  Office. 

Zurich,  Central  Meteorological  Institute. 


APPENDIX  IX. 
Fishery  Barometebs. 
List  of  Places  supplied  with  Fishery  Barometers. 

Shetland  Isles. — Balta  Sound,  Uya  Sound,  Lerwick,  Sandsair, 
Symbister,  Scalloway. 

Orkney  Isles. — Burray.    Kirkwall. 

Scotland,  east  coast. —  Stroma,  Keiss,  Staxigoe,  Wick,  Sarclet, 
Lybster,  Dunbeath,  Portmahomack,  Cromarty,  Avoch,  Nairn,  Burg- 
head,  Portessie,  Port  Knockie,  Portsoy,  Whitehills,  Gnrdenstown, 
Rosehearty,  Pitullie,  Inverallochy,  Pointlaw,  Findon,  Portlethen, 
Muchals,  Skateraw,  Stonehaven,  Arbroath,  Broughty  Ferry, 
St.  Andrews,  Crail,  Cellardyke,  St.  Monance,  Burntisland,  Newhaven. 

£     52465.  F 
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England,  east  coo**.— Berwick,  Beadnell,  North  Shields,  South 
Shields,  West  Sunderland,  Hartlepool,  Staithes,  Scarborough,  Filey, 
Flamborough,  Bridlington  Quay,  Withernsea,  Hull,  Lynn  (2),  Wells, 
Gorleslon,  Harwich,  Brightlingsea,  Wiyenhoe,  Margate,  Deal  (2), 
Kingsdown,  Dover. 

England,  south  coast — Bognor,  Portsea,  Ryde  and  Yentnor  (2) 
(Isle  of  Wight),  Gorey  (Jersey),  Haslar  Hospital,  Poole,  Weymouth, 
Portland,  Budleigh-Salterton,  CawBand,  Charlestown,  Mevagissey, 
Gorranhaven,  Devoran,  Portscatfa,  Penryn,  Durgan,  Porthallow, 
Falmouth,  Corerack,  Newlyn,  Mousehole. 

England,  south-west  coast — St.  Ives,  Hayle,  Padstow,  Port  Isaac, 
Boscastle,  Fremington,  Burnham,  Highbridge,  Weston-super-Mare. 

JPa/e#.— Briton  Ferry,  Swansea,  Angle,  Milford,  Abersoch. 

England,  north-west  coast — Fleetwood,  Morecambe,  Maryport. 

Isle  of  Jfan.— Douglas,  Port  St.  Mary,  Peel. 

Scotland,  south-west  coast — Port  Patrick,  Stranraer. 

Ireland,  east  coast  —  Cushendall,  Belfast,  Bangor,  Groom  sport, 
Donaghadee,  Strangford,  Ardglass,  Carlingford,  Greenore,  Dundalk, 
Malahide,  Howth,  Kingstown  (2),  Bray. 

Ireland,  south  coast — Dunmore,  Dungarvan,  Crosshaven,  Kinsale, 
Union  Hal],  Cnstletownsend,  Baltimore,  Schull,  Crookhaven. 

Ireland,  west  coast — Valencia,  Dingle,  Tralee,  Tarbert,  Kilcredane, 
Barna,  Elly  Bay,  Ballyglass,  Ballycastle  (Co.  Mayo),  Donegal,  Tribane, 
Killybegs,  Teelin,  Portnoo,  Burton  Port,  Bunbeg. 

Ireland,  north  coast — Dunfanaghy,  Rathmullen,  Buncrana,  Green- 
castle,  Portrnsh,  Portstewart. 

Scotland,  west  coast — Tarbert,  Campbeltown,  Carradale,  Portree 
(Isle  of  Skye),  Plockton. 

Hebrides.— Stornoway,  Cromore,  Babyle,  Obb,  Ness. 

Summary  of  Stations  supplied  with  Instruments. 

England  and  Wales  -  .    -  -  -    69 

Scotland      -  •  -  -  -  -    54 

Ireland        -  -  -  •  -  -    46 

169 


APPENDIX  X. 

Telegraphic  Weather  Intelligence. 

The  following  stations  are  supplied  with  telegraphic  information  of 
storms,  free  of  expense,  and  signal  "  cones "  have  been  furnished  to 
most  of  them,  all  further  expenses  attendant  on  the  maintenance  and 
repair  of  the  apparatus  being  borne  locally.    The  stations  are  situated, 
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83  in  England  and  Wales,  39  in  Scotland,  15  in  Ireland,  3  in  th  elsle 
of  Man,  and  3  in  the  Channel  Islands. 


NORTH. 


Scotland. 
Ea8t  Coast. 

Dunrossness. 

Lerwick. 

Scalloway. 

Kirkwall. 

Holborn  Head. 

Wick. 

Inverness. 

Nairn. 

Burghead. 

Lossiemouth. 

Buckie. 

Portsoy: 

Banff! 

C  alien. 

Fraserburgh. 

Peterhead. 

Aberdeen. 

Stonehaven. 

Montrose. 

Bronghty  Ferry. 

St.  Andrews. 

Dundee. 

Bo'ness. 

Grangemouth. 

Anstruther. 

Fittenweem. 

Burntisland. 

Granton.  - 

Newhaven. 

Leith. 

Ffeherrow. 

Dunbar. 

Cockbarn*path. 


WEST. 


Firth  op  Clyde. 

Glasgow. 

Greenock. 

Rothesay. 

Campbelton. 

Girvan. 

Ballantrae. 


England,  N.W. 

Ramsey. 

Douglas. 

Castletown. 

Silloth.     . 

Mary  port. 

Workington. 

Whitehaven. 

Barrow. 

Morecambe. 

Fleetwood. 

Blackpool. 

Lytham. 

Southport 

Runcorn. 

Liverpool. 

England,  W. 

Connah's  Quay. 
Fort  Fenrhyn. 
Holyhead. 
Port  Dinorwic. 
Carnarvon. 
Aberystwith. 
Milford. 
•  Fembrey . 
Swansea. 
Llanelly. 
Briton  Ferry. 
Forthcawl. 
Fenarth. 
Cardiff. 
Newport 
Weston-super- 
Mare. 
Burnham. 


Ireland,  E. 

Belfest. 
Donaghadee. 
Howth. 
Kingstown. 

Ireland,  S.  and  W. 

New  Ross. 

Dunmore  East. 

Dungarvan. 

Youghal. 

Queenstown. 

Passage. 

Kin  sale. 

Cork. 

Tralee. 

Limerick. 

Galway. 


SOUTH. 


England,  S.W. 

Ilfracombe. 

Appledore. 

Boscastle. 

Fort  Isaac. 

Newquay. 

Hayle. 

Scilly. 

St.  Sennen. 

St.  Just. 

Penzance. 

Falmouth. 

Pendennis. 

Mevagissey. 

Plymouth. 

Teignmouth. 

Ezmonth. 


England,  S. 

Guernsey. 

St.  Heller's 

£  (Jersey). 

Gorey  (Jersey). 

Weymouth. 

Poole. 

Cowes. 

Ryde. 

Portsmouth. 

Littlehampton. 

Brighton. 

Newhaven. 

Hastings. 

Rye. 

Sandgate. 

Dover. 

Margate. 


EAST. 


England,  E. 

Eyemouth. 
Berwick-on- 

Tweed. 
Tynemouth, 
S.  Shields. 
Sunderland. 
Middlesboroagb. 
Redcar. 
Whitby. 
Filey. 

Bridlington  Quay. 
Hull. 
Goole. 
Grimsby. 
Boston. 
Sutton  Bridge. 
Lynn. 

Sheringham. 
Cromer. 


England,  S.B. 

Tarmouth. 

Sonthwold. 

Ipswich. 

Harwich. 

Chatham. 

Sheernes*, 

Favcrsham. 
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The  signals  used  consist  of: — 

1.  Cone,  point  downwards  for  Southerly  gales;  S.E.  round  by 

S.  to  N.W. 

2.  Cone,  point  upwards  for  Northerly  gales  ;    N.W.  round  by  N. 

to  S.E. 

The  signals  are  to  be  kept  hoisted  during  the  daylight  only,  until 
48  hours  have  elapsed  from  the  time  the  telegram  teas  despatched,  unless 
countermanded.    At  night,  lanterns  may  be  used  wherever  the  local 

authorities  deem  it  desirable  to  do  so. 

< 

The  meaning  of  the  signals  is  that  an  atmospherical  disturbance 
exists  (which  will  be  explained  in  the  telegram),  and  will  probably, 
but  not  necessarily,  cause  a  gale  at  the  place  warned, /ram  the  direction 
indicated  by  the  signal. 

The  Meteorological  Office  supplies  the  canvas  shapes  and  lanterns  to 
such  places  as  require  them,  on  loan,  but  in  all  cases  the  local  autho- 
rities must  undertake  the  charges  incidental  to  the  hoisting  of  the 
signal,  such  as  flagstaff  and  gear,  oil,  Ac,  and  also  to  the  keeping  of  the 
apparatus  in  repair,  painting,  &c. 


APPENDIX  XI. 

Report  on  the  Comparison  of  the  Forecasts  issued  at  8.30  p.m. 
with  the  Weather  subsequently  experienced,  for  the  12 
Months,  April  1886  to  March  1887. 

The  letters  used  have  the  following  signification : — 

a  =  complete  success.  |      c  =  partial  failure. 

b  =  partial  (more  than  half)  success.     |      d  =  total  failure. 

The  checking  has  been  conducted  on  the  same  system  as  that  em- 
ployed in  previous  years,  t.  e.,  each  forecast  has  been  considered 
under  the  separate  headings  of  "  Wind  "  and  "  Weather,"  but  the 
results  of  the  8  p.m.  Forecasts  only  are  here  published. 

The  first  column  gives  the  percentage  of  success  in  "  Wind,**  the 
second  in  "  Weather,"  and  the  third  the  average  of  the  two. 

The  Summary  for  the  whole  year  is  given  at  page  10. 
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April  1886. 

MAT  1886. 

June  1886. 

DlSTBICTB. 

Percentages. 

Percentages. 

Percentage!. 

* 

■a 

i 

1 

t. 

> 
< 

a+b. 

• 

a 

i 

1 

> 
< 

a+b.  | 

I 

t 

i 
1 

1 

> 
< 

a4h. 

Scotland,  N.        a 

b 

d 

67 

27 

10 

6 

53 

87 

7 

3 

66 

82 

9 

4 

87 

87 

43 

17 

3 

60 

80 

0 

10 

49 

86 

9 

6 

85 

68 

27 

7 

8 

40 
83 
17 
10 

52 

80 

12 

6 

82 

Scotland,  E.        a 

b 

c 

* 

64 

38 

10 

3 

47 

27 

26 

0 

51 

80 

18 

1 

1 
81 

75 

87 

47 

37 

13 

3 

50 
27 

7 
16 

49 

82 

10 

9 

81 

64 

38 

0 

3 

64 
13 
10 
18 

64 
28 

5 

8 

87 

England,  N.E.     a 

M                                      b 

»                  a 

60 
28 
10 

7 

47 
20 
20 
IS 

54 
21 
15 
10 
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APPENDIX  XII. 

List  of  Stations  from  which  Daily  Simultaneous  Observations 
(at  Oh.  8in.  p.m.  G.  M.  T.)  have  been  received  in  1886. 


Stations. 


Observers. 


Remarks. 


Bradford 


Chatham,  School  of  Mili- 
tary Engineering. 
Falmouth  Observatory    - 
Greenwich  Observatory  - 

Guernsey 
Kew  Observatory 
Leicester  (Museum) 
Liverpool       Observatory 

(Bidston). 
Oxford,  Radcliffe  Obs.    - 
Plymouth 

Stonyhurst  Observatory  - 


England  and  Wales. 

J.  McLandsborough,  | 

F.R.A.S.,  F.  ft.  Met.  8oc 
and  A.  E.  Preston, 
F.R.  Met.  Soc. 

W.  Saunders,  Bugler,  R.E. 

The  Staff. 

The  Staff,  for  the  Astrono- 
mer Royal. 
A.Collenette,F.R.  Met.  Soc. 
The  Staff. 
J.  C.  Smith. 
J.  Hartnup,  F.R.  Met.  Soc. 


The  Staff. 
J.      Merrifleld, 
F.R.A.S. 
!  The  Staff. 


LL.D., 


Aberdeen  Observatory 
Orkney,  Swanbister 


Scotland. 

The  Staff. 

W.  I.  Fortescue. 


Ireland. 


Galway,  Queen's  College    :  W.  Ryan. 
Valencia  Observatory      -  j  The  Staff. 


British  Colonies,  Possessions,  &c. 

Barbados,  W.  I.  - 

- 

Surgeon-Ma j.  in  charge. 

— 

Gibraltar 

- 

Surgeon-Gen.  in  charge. 
Q.  R.  Willan. 

— 

Malta      - 

. 

_ 

Nassau  (Bahamas) 

- 

J.  A.  Kerr 

— 

Natal       - 

- 

Surgeon-Ma  j.  in  charge. 

— • 

Scutari,  British  Cemetery 

Serg.  W.  H.  Lyne,  R.E. 

t— 

Sierra  Leone 

— 

Surgeon-Maj,  in  charge. 

-"» 

Summary. 


England  and  Wales 
Scotland  -  -  - 

Ireland    • 

British  Colonies  and  Pos- 
sessions 

Total 


11 

2 
2 


88 


Report  of  the  Meteorological  Council. 


Returns  from 
observatories. 


Examination  of 
returns. 


Results  of 
examination  and 
repjrt  to 
Council* 


General  super- 
vision of 
observatory 
work. 
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APPENDIX  Xffl. 

Methods  followed  in  dealing  with  Meteorological   Returns 
from  Land  Stations  in  the  British  Isles. 

These  stations  are  of  five  classes,  as  stated  on  page  16. 
I. — Observatories  continuously  observing  all  the  Meteorological  Elements. 

Hourly  measurements  of  the  carves  obtained  from  the  self-recording 
instruments  at  the  observatories  of  the  Office  are  made  by  the 
observers  at  each'  station,  on  printed  forms  supplied  for  the  purpose, 
which,  together  with  the  curves,  are  forwarded  to  the  Office  weekly. 
They  comprise  measurements  of  the  barograms,  of  the  dry-bulb  and  wet- 
bulb  thermograms,  of  the  anemograms,  and  of  the  rain-gauge  curves. 

The  measurements  are  subjected  to  a  careful  examination  in  order  to 
ensure  as  far  as  possible  their  accuracy*  and  the  regulations  which  have 
been  adopted  to  secure  this  end  are  in  the  main  the  same  as  those 
which  will  be  found  in  the  Report  of  the  Office  for  1868.  They  com- 
prise rules  for  the  guidance  of  observers,  as  well  as  of  the  assistants 
charged  with  the  examination  of  the  work  at  the  Office.  Attention  need 
bo  called  here  to  only  two  of  these  rules,  viz. :  (a)  the  use  of  subsidiary 
sheets  on  which  are  entered  the  results  of  a  second  set  of  measure- 
ments of  the  curves,  made  after,  and  quite  independently  of,  the  first  set, 
and  with  a  different  scale,  the  two  sets  of  measurements  being  after- 
wards compared  together,  and  any  differences  found  inquired  into  and  set 
right ;  and  (6)  the  re-measurements  of  the  curve  made  by  the  assistants  at 
the  Meteorological  Office,  and  which  always  amount  to  40,  and  in  doubtful 
cases  to  many  more,  per  month,  for  each  element  The  attention  of  the 
observers  is  always  drawn  to  such  errors  as  may  be  detected,  and  to 
any  failures  in  the  continuity  of  the  curves  arising  from  failure  of  the 
light,  stoppage  of  the  clock,  defective  photography,  faulty  action  of  the 
wet-bulb  thermometer,  &c. ;  a  report  containing  the  results  of  the 
examination  of  each  Observatory  being  also  submitted  to  the  Council 
each  month.  The  curves  and  tabulations  are  eventually  bound  and 
stored  in  the.  Office. 

In  connexion  with  this  work  should  be  mentioned  the  general  watch 
which  has  to  be  kept  over  the  working  of  the  observatories  and  of  the 
instruments,  not  only  to  secure  uniformity  amongst  them  and  observance 
of  rules,  but  also  to  guard  against  small  changes  which  are  liable  to 
occur  at  certain  times,  especially  with  the  thermographs,  and  which  may 
affect  the  scale-values  of  the  instrument  or  the  datum  lines  used  for  the 
tabulation  of  the  curves.  About  twice  a  year  this  work  calls  for  special 
examination,  entailing  some  considerable  time  and  occasionally  the 
engraving  of  new  scales  for  measuring  the  curves* 

The  photographic  curves  are  also  used  in  the  harmonic  analyser ;  and 
for  this  purpose  the  barograms  require  a  slight  special  preparation. 


Interpolations. 


Means. 


Method  of  dealing  with  the    Numerical  "Results  from  the 

Self-recording  Observatories. 

In  dealing  with  the  tabulations  the  first  step  is  to  go  over  the  sheets 
and  fill  up  by  interpolation,  wherever  possible,  any  gaps  or  breaks  in  the 
continuity  of  the  record. 

The  record  having  been  made  as  complete  as  possible,  the  daily,  five- 
daily,  and  monthly  means  of  the  barometer  And  of  the  dry-bulb  and  wet- 
bulb  thermometers  are  deduced* 
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The  hourly  vapour  tension  is  then  computed  by  an  expansion  of  vapour  tension. 
Glaisher's    Hygrometrical    Tables,  prepared    in    the  Office,  and    the 
work  is  independently  checked. 

A  copy  is  next  prepared  of  the  above-mentioned  hourly  measurements  Hourly  Readings, 
of  the  barometer,  dry-bulb  and  wet-bulb  thermometers,  wind  and 
rain  curves,  and  of  the  computed  values  of  vapour  tension.  To  these 
are  added  the  daily  means  of  the  three  first-mentioned  elements,  the 
extremes  and  daily  range  of  pressure  and  temperature,  and  the  daily 
totals  of  rainfall,  and  the  whole  series  is  printed  and  published  under 
the  title  of  "Hourly  Readings  from  the  Self-recording  Instruments 
"  at  the  Four  Observatories  uuder  the  Meteorological  Council." 

To  ensure  accuracy  the  sheets  are  read  over  in  proof  with  the 
original  measurements  of  the  curves.  The  interpolated  readings  are 
printed  in  italic  type,  but  no  distinguishing  mark  is  affixed  to  means 
which  are  partly  based  on  them.  When  the  gnp  in  the  record  is  too 
long  to  be  dealt  with  by  an  interpolation  of  the  missing  hourly  readings, 
the. mean  for  the  day  is  obtained  either  from  the  maximum  and  mini- 
mum readings  for  the  day,  or  by  an  interpolation  from  the  adjacent 
daily  means,  and  the  result  thus  obtained  is  printed  as  an  approximation. 

The  five-daily,  monthly,  and  annual  means,  together  with  the  absolute  JjJjJSifP1, the 
extremes  of  pressure  and  temperature  for  each  month,  are  printed  as  Weather-Reports, 
part  of  the  "  Hourly  Readings."     The  tables  are  repeated  in  French 
measures. 

The  gale  tables  printed  in  the  text  of  the  Quarterly  Weather  Report,  Gale  tobies. 
which  show  the  extent,  duration,  and  degree  of  severity  of  all  the 
Stronger  gales,  are  prepared  from  the  tabulations  of  the  ancmograms 
received    from  the    self-recording  observatories,  together  with  those 
received  from  the  extra  anemograph ic  stations. 

II. — Anemographic  Stations  at  which  the  Wind  is  recorded 

continuously. 

The  anemograms  received  from  the  stations  enumerated  on  page  92 
are  regularly  examined  and  tabulated  in  the  Office,  and  the  sheets  bound 
up  in  volumes.  Besides  special  inquiries  on  legal  and  other  points  that 
from  time  to  time  arise,  add  in  which  these  documents  are  of  the  highest 
importance,  the  tabulations  are  always  employed  in  the  preparation  of 
the  summary  of  weather  and  gale  tables  for  the  Quarterly  Weather 
Report.  They  are  also  regularly  used  in  the  checking  of  the  Storm 
Warnings  issued  by  the  Office. 

III. — Method  followed  with  regard  to  the  Returns  from  Land 

Stations  of  the  Second  Order. 

Ever  since  the  year  1866  returns  of  more  or  less  completeness  have  Origin  nnd 
been  received  from  land  stations  in  the  United  Kingdom.     In  that  year  qJSSET0' 
there  was  only  one  station,  but  by  1871  the  number  had  increased  to 
15,  and  five  years  later  to  49,  including  14  stations  belonging  to  the 
Royal  Meteorological  Society,  copies  of  the  returns  from  which  were 
'  sent  to  the  Office  under  a  special  arrangement  with  the  Society. 

At  the  end  of  the  present  year  the  total  number  of  stations  was  73, 
including  16  belonging  to  the  Royal  Meteorological  Society  and  5 
belonging  to  the  Scottish  Meteorological  Society. 

This  number  is  exclusive  of  the  self-recording  observatories,  and  of 
the  anemographic  stations,  but  it  includes  several  from  which  only  very 
scanty  information  is  received. 

The  stations  are  distributed  as  follows  :  43  in  England,  3  in  Wales, 
11  in  Scotland,  and  16  in  Ireland. 
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The  returns  are  received  at  the  Office  monthly,  and  are  duly  entered 
and  stored. 

The  publication  of  the  returns  is  carried  out  in  the  following  way : 
For  a  certain  number  of  stations  the  observations  of  pressure  (to  the 
second  place  of  decimals),  temperature,  wind,  oioud  amount,  and  weather, 
at  9  a.m.  and  9  p.m.  each  day,  together  with  the  computed  vapour 
tension  and  relative  humidity  at  those  hours,  and  the  daily  maxima  and 
minima  of  temperature,  and  daily  rainfall,  are  published  tit  extenso  on 
the  Form,  A.,  proposed  by  the  Permanent  Committee  of  the  First  Inter- 
national Meteorological  Congress  at  Vienna  in  1874,  and  adopted  for 
international  use  by  the  Second  International  Meteorological  Congress 
at  Rome  in  1879. 

The  Permanent  Committee  assigned  an  inferior  limit  to  the  number  of 
stations  from  which  returns  should  be  published  in  extenso,  varying  from 
two  for  Belgium  to  100  for  Russia  in  Asia,  the  number  in  the  case  of 
the  United  Kingdom  being  15.  In  1875,  when  the  systematic  publication 
of  returns  from  Stations  of  the  Second  Order  began,  only  nine  British 
stations  were  available,  but  this  number  has  steadily  grown,  until  for  1880 
returns  from  33  stations  were  published  on  the  A.  Form.  Though  this 
list  could  be  extended  if  desired,  it  has  been  thought  better  to  curtail  it 
somewhat  on  account  of  the  size  of  the  publication.  The  volume  for 
1883,  now  passing  through  the  press,  will  therefore,  like  that  for  1881 
and  1882,  contain  returns,  in  extenso,  from  only  30  stations. 

Care  is  taken  in  adding  to  the  list  for  publication  to  see,  first,  that  the 
station  is  satisfactory  as  regards  its  instruments,  their  exposure,  Ac. ; 
secondly,  that  the  returns  bear  internal  evidence  of  accuracy  and  care  in 
their  preparation;  and  thirdly,  that  the  district  represented  by  the 
station  is  one  for  which  information  is  needed. 

Full  particulars  as  to  the  methods  adopted  in  the  examination  of  the 
returns  will  be  found  in  previous  reports. 

Besides  this  publication  in  full,  the  monthly  means  of  the  various 
elements,  together  with  summaries  of  the  wind  direction  and  of  the 
weather,  are  published  on  the  Form,  B.,  also  devised  by  the  Permanent 
Committee  of  the  Vienna  Congress,  and  adopted  by  the  Roman  Congress. 

Returns  from  six  stations  were  published  in  this  manner  for  the  year 
1873,  and  from  nine  stations  for  the  year  18^4.  In  1875  the  list  in- 
cluded the  names  of  26  stations.  This  number  has  grown  to  45  for  the 
year  1883,  and  might  be  even  further  increased. 

All  the  stations,  returns  from  which  are  published  in  extenso  on  Form 
A.,  are  included  in  the  Form  B.  list.  But  this  list  also  includes  others, 
either  not  quite  so  good,  not  so  representative,  or  not  so  long  established. 
The  method  of  preparation  is  in  the  main  the  same  as  in  the  case  of  the 
Form  A.  But  the  summaries  of  wind  and  weather  are  specially  pre- 
pared for  this  publication.  For  wiud,  the  summary  shows  the  number 
of  observations  at  9  a.m.  and  9  p.m.  under  each  of  the  semi-qnadrantal 
points  N.,  N.E.,  E.,  &c.,  the  observations  under  intermediate  points  being 
thrown  alternately  forward  and  backward.  For  weather,  the  summary 
gives  the  number  of  days  of  rain,  snow,  hail,  thunderstorm,  clear  sky, 
overcast,  and  gale.  The  days  of  clear  sky  and  overcast  are  those  when 
the  means  of  the  cloud-amounts  at  9  a.m.  and  9  p.m.  are  less  than  2,  and 
more  than  8  respectively.  The  days  of  gale  are  those  when  force  7  or 
upwards,  by  Beaufort  scale,  is  recorded. 

The  monthly  rainfall  values  (total,  number  of  rainy  days,  and  maximum) 
for  the  observatories  and  all  the  Stations  of  the  Second  Order  are 
supplied  each  year  to  Mr.  Symons,  F.R.S.,  for  publication  in  his 
"  British  Rainfall." 

The  observations  are  taken  at  U  a.m.  and  9  p.m.  local  time  each  day. 
It  sometimes  happens,  however,  that  strict  punctuality  cannot  be  observed. 
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In  such  cases,  if  the  difference  in  time  does  not  exceed  30  minutes,  the 
observations  are,  in  most  cases,  printed  without  alteration.  When  the 
difference  exceeds  15  minutes,  a  note  is  inserted  in  the  remarks  showing 
the  exact  time  of  observation.  If  the  difference  in  time  is  more  than 
half-an-hour,  the  readings  are  usually  rejected  and  ail  interpolation  made. 

When  an  application  for  the  adoption  of  a  new  station  is  received,  a  New  station?. 
schedule  i&  forwarded  to  the  observer  containing  a  series  of  questions  as 
to  the  outfit  of  the  station,  the  exposure  of  the  instruments,  and  the 
influence  likely  to  be  exerted  on  their  indications  by  surrounding  objects, 
such  as  houses  and  trees.  Only  mercurial  barometers  are  accepted,  and 
only  such  as  have  been  duly  verified.  All  thermometers  must  have  been 
tested  at  Kew.  A  plan  of  the  station,  showing  the  positions  of  the 
instruments  with  regard  to  neighbouring  objects  is  also  required. 

On  the  return  of  this  schedule  the  answers  are  considered,  and, 
where  necessary,  alterations  are  advised. 

If,  however,  the  existing  arrangements  are  satisfactory,  tables  for 
reducing  the  barometer  readings  to  32°  Fahrenheit  at  mean  sea  level  are 
prepared  and  duplicates  sent  to  the  observer,  together  with  a  set  of 
Hygrometrical  Tables,  and  a  copy  of  "Instructions  in  the  Use  of 
Meteorological  Instruments." 

The  first  returns  are  compared  and  examined  with  special  care,  and  a 
repQrt  of  the  result  of  the  examination  is  forwarded  to  the  observer, 
with  instructions  how  best  to  complete  and  perfect  the  returns. 

The  daily  records  of  sunshine  which  are  now  received  from   35  Sunshine 
Stations  in  the  British  Islands  are  examined  generally  to  guard  against  recordB* 
accidental  changes  in  the  adjustment  of  the  instrument.      Notes  ex- 
plaining any  omission  or  accidental  defect  are  added  to  the  cards  if 
required,  and  after  their  receipt  has  been  acknowledged,  they  are  duly 
stamped  and  dated  and  then  stored  in  the  Office. 

A  tabulation  of  these  curves  is  published  as  part  of  the  Weekly  Weekly  totali. 
Weather  Report,  mentioned  in  Appendix  VII.,  and  for  those  stations 
which  are  also  Stations  of  the  Second  Order  the  monthly  totals  of 
bright  sunshine  in  hours,  together  with  the  percentage  of  its  possible 
duration,  is  published  as  Part  IV.  of  "  Returns  from  Stations  of  the 
Second  Order."  A  table  showing  the  daily  amount  of  sunshine  at 
Bunhill  Row,  one  of  the  London  stations,  is  also  prepared  quarterly  for 
the  Royal  Meteorological  Society. 

Inspection. 

The  Stations  of  the  Second  Order  are  regularly  inspected,  the  atten- 
tion of  the  inspector  being  directed  by  the  Office  to  any  special  point 
which  may  require  investigation. 

IV. — Telegraphic  Reporting  Stations. 
Full  particulars  relating  to  these  stations,  the  information  received 
from  them,  and  the  method  of  dealing  with  that  information,  will  be 
found  in  Appendix  VII.  A  paragraph  in  that  Appendix  (p.  70) 
explains  the  use  that  is  made  of  the  monthly  schedules  sent  in  by  the 
observers. 

V. — Extra  Stations, 

No  returns  from  Stations  of  the  Fifth  Class  are  published  by  the 
Office,  but. some  of  them  are  regularly  used  in  the  checking  of  the  Storm- 
Warnings,  and  all  are  available  for  any  special  investigation  that  may  be 
taken  up. 

The  rainfall  values  at  these  stations  are,  however,  copied  and  supplied 
to  Mr.  Symons,  F.R.S.,  for  publication  in  "  British  Rainfall."    " 
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List  of  Stations  from  which  Continuous  Records  of  Bright 

Sunshine  have  been  received. 


Station. 


Observer. 


Aberdeen 

Armagh  - 

Blackpool 

Cambridge 

Churchstoke 

Cirencester 

Cronkbourne,  Isle  of  Man 

Callompton 

Dublin     ... 

Durham  - 

Falmouth 

Geldeston,  Beccles 

Glasgow 

Hastings 

HUlington 

Jersey  (Noirmont) 

Kew  Observatory 

Leicester 

Llandudno 

London,  BunhiU  Row 

„        Westminster     - 
Markree  Castle   - 

Newton  Reigny  (Penrith) 
Oswald  Kirk,  Yorkshire  - 
Oxford    - 
Farsonstown 

Plymouth 

St.  Ann'6  Head   - 

Southampton 

Stouyhurst 

Stornoway 

Swanbister  (Orkney) 

Valencia 

Worksop 

York     - 


Prof.  C.  Niven,  M.A.,  F.RS. 

J.  L.  K.  Dreyer,  Ph.D.,  F.R.A.S. 

Hy.  Welch,  M.B. 

H.  Todd. 

P.  Wright,  F.C.S.,  F.B.  Met.  Soc 

Profl  Ohm.,  B.A.,  F.R.  Met  Soc. 

A.  W.  Moore,  M.A.,  J.P. 

Thos.  Turner,  J.P.,  F.R.  Met.  Soc. 

A.  B.  Coddington,  Lt.  Col.  R.E. 

H.  J.  Carpenter. 

E.  Kitto,  F.R.  Met.  Soc. 

E.  T.  Dowson,  F.R.  Met.  Soc. 

Prof.  li.  Grant,  M.A.,  LL.D.,  F.R.S. 

H.  Colborne,  M.R.C.S. 

Rev.  H.  E.  B.  Ffolkes,  M.A.,  F.B.  Met. 

Soc. 
J.  Fisher. 

G.  M.  Whipple,  B.Sc,  F.R.A.S. 

J.  C.  Smith. 

J.  Nicol,  M.D.,  J.P.,  FJt.  Met.  Soc. 

Messrs.  de  La  Rue. 

The  Staff,  Meteorological  Office 

A.  Marth,  F.R.A.S. ;   for  CoL  E.    H. 

Cooper. 
T.  G.  Benn,  F.R.  Met.  Soc. 

R.  Thompson. 

E.  J.  Stone,  F.R.S. 
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APPENDIX  XV. 

Accessions  to  the  Libbaey  during  the  Ybab  ending 

31st  March  1887. 

A— AGRICULTURE  AND  BOTANY. 

Chambers.  F. — Variations  of  the  prices  of  staple  food  grains  in  the  Bombay 
Presidency.    20  pp.,  4  diagrams,  am.  f°.     (Bombay,  1886.) 

Commissioner  of  Agriculture,  Washington.— Report.  1885.  l  vol.,  with 

plates,  la.  8°.    Washington,  1885. 

TTihlmftTij  A,  0, — Beobachtuogen  iiber  die  periodischen  Ersoheinungen  des 
Pflanzenlebens  in  Finnland  1883.  Herausegegeben  von  Societas  pro  Fauna  et  Flora 
fennica.    xxxii.  +  97  pp.  4°.     Helsingfors,  1886. 

Ufflcio  centrale  di  Meteorologia,  Roma.— Rivista  Meteorico-Agraria.  Anno 

VII.,  1886,  Nos.  1-36.     la.  8°.     (Roma,  1886-87.) 

II  Wollny,  E. — Untersnchungen  iiber  die  Feuchtigkeits-  und  Tcinperaturverh&lt. 
nisse  des  Bodens  bei  verschiedener  Neigang  des  Terrains  gegen  den  Horizont.  70 
pp.  8°.     (Forschungen  aufdem  Geb.  Agrik.-phys.,  Heidelberg*  Bd.  ix.,  Heft  1.) 

B— ASTRONOMY. 

II  Davis,  W.  M. — Bishop's  ring  around  the  son.  8  pp.  la.  8°.  (Pop*  Sc.  Monthly 
1886,  Feb.,  p.  466.) 

Royal  Astronomical  Society,  London.— Monthly  Notices    .    .   .     from 

November  1885  to  November  1886.     Vol.  xlvi.,  with  plates,  8°.    London,  1886. 

Royal  0b8ervat0ty.  Greenwich. — Report  of  the  Astronomer  Royal  to  the 
Board  of  Visitors  of  the  Koyal  Observatory,  Greenwich,  read  at  the  annual  visitation 
of  the  Royal  Observatory,  1886,  June  5.     19  pp.  la.  4°.    s.l.e.a. 

II  Stewart,  B.  and  Carpenter,  W.  L  —  On  a  comparison  between  apparent 
inequalities  ot  short  period  in  sun-spot  areas  and  in  diurnal  declination-ranges  at 
Toronto  and  at  Prague.     16  pp.  8°.     (Proc.  R.  Soc.,  1886,  No.  243.) 

United  States  Naval  Observatory.— Astronomical  and  meteorological 
observations  made  during  the  year  1882,  at  the  United  States  Naval  Observatory. 
Vice-Admiral  S.  C.  Rowan,  Superintendent,  lxiii.  +  198  +  21  +  82  +  34-1-28  pp., 
3  plates,  la.  4°.    Washington,  1885. 

C— ATMOSPHERIC  PRESSURE. 

||  Hann,  J. — Bemerkungen  zur  tfiglichen  Oscillation  des  Barometers.  14  pp. 
la.  8°.     (Sitzb.  k.  Akad.  Wissensch.,  Wien.  Bd.  xciii.,  Abth.  ii.,  1886,  p.  981.) 


(Hann,  J.) — Vieljihrige  Luftdruckmittel  fur  Hong-Kong.    2  pp.    am.  f°. 
(Meteor.  Zeitschr.  1886.     July,  p.  821.) 

Hong  Koilg  Observatory- — Results  of  barometric  observations  made  during  25 
years  in  Hongkong,  sm.  f6.   Sheet.    (Gov.  Notification,  No.  142.) 

*  (Kdhler,  W.)— On  the  influence  of  fluctuations  of  atmospheric  pressure  on  the 
evolution  of  fire-damp.  Report  of  experiments  concerning  this  question  carried  on 
in  the  Archduke  Albert's  Coal  Mines  near  Earwin  in  Austrian  Silesia.  Translated 
from  the  second  German  edition  by  Gk  Gh  Bagster.  18  pp.,  12  plates,  la,  4°. 
Vienna  and  Teschen,  1886. 

*  Le  Chatelier,  H. — Dc  1'infiuence  des  changements  de  pression  atmosphenque 
sur  le  degagement  du  grisou.     19  pp.,  2  plates,  8°.     (Paris,  s.a.) 

Schokker,  A  E.  A. — Le&  perturbations  atmospheriques  €tudiees  au  moyen 
d'observations  horaires.     16  pp.,  6  plates,  sm.  ft    Utrecht,  1886. 

Note.— Books  marked  *  have  been  acquired  by  purchase ;  the  others  are  donations  from 
institutions,  societies,  or  authors.  Those  marked  jj  are  excerpt  papers,  extra  copies  of  which 
have  been  separately  printed. 

In  some  cases  additional  publications  have  been  received  besides  those  specified,  but  only 
completed  volumes  or  yean  are  given  hore. 
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D— AURORA. 
AcadSmie  royale  des  sciences  de   SuMe.-ob8crvation8  faites  an  Cap 

Thordsen,  Spitzberg,  par  rexpedition  Suedoise.    Tome  II.  i.    Aurores  borSales  par 
Carlheim-Gyllenskiold.     1  to!.,  with  plates,  la.  4°.    Stockholm,  1886. 

.     The  aurora  borealiS.— 32  pp.  8°.    (Edinb.  Rev.,  1886,  Oct.,  No.  336.) 

||  Snildell,  A.  P.— Om  norrskenet  den  1  April  1886.  2  pp.  8°.  (Helsingfors, 
1886.)     (Finska  Vetensk.  Soc.  Fork.,  xxvii.) 

P— CLIMATE  AND  HYGIENE. 

*  Hooper*  0.  S.— Observations  on  the  topography,  climate,  and  prevalent  diseases 
of  the  Island  of  Jersey,  the  result  of  meteorological  observations,  and  general 
practice,  during  thirteen  years.     199  +  8  pp.  la.  8°.    London,  1837. 

Inspector  General  Of  Customs,  Peking— Medical  reports,  for  the  half  years 
ended  30th  September,  1885,  and  31st  March,  1886.  30th  and  31st  Issues.  2  vols., 
with  plates,  4°.    Shanghai,  1886. 

Ii  Lancaster.  A.— I*  climat  de  la  Belgiqne  en  1886.  73  pp.,  2  plates,  sm.  8°. 
Bruxelles,  1887.    (Ann.  Obs.  R.  Bruxelles,  1887.) 

II  Liznar,  J.— Ueber  das  Klima  von  Briinn.  70  pp.,  4  plates,  la.  8«.  Brunn, 
1886.     (  Verhandl.  naturf.  Ver.  Brunn,  xxiv.) 

•  Mackemia,  B.  V. — Ensayo  historic o  sobre  el  clima  de  Chile.  (Desde  los 
tiempos  prehistoricos  hasta  el  gran  temporal  de  Julio  de  1877.)  ix.  +  490  pp.  sm.  4e. 
Valparaiso,  1877. 

II  Marcet,  W. — On  the  distribution  and  object  of  carbonic  acid  in  nature,  and 
its  sanitary  relations.  On  the  influence  of  altitude  on  the  chemical  phenomena  of 
respiration.     16  pp.  8°.     (Trans.  San.  Inst.  Gt.  Brit.,  vii.) 

||  Physiographical  Commission  of  the  I.  R.  Academy  of  Science  at 

CraCOW.  —Materials  for  Galician  climatology,  collected  by  the  Meterological 
section  .  .  .  1882,1885.  2  vols.  la.  8'.  Cracow,  1883,  1886.  (Extract  Rep. 
Physiogr.  Comm.) 

In  the  Polish  language. 

II  Pichef  A. — Led  mcthodes  (Vinvestigation  scientifique  et  leur  application  a.  la 
science  des  climats.  Communication  faite  au  congres  de  Biarritz.  15  pp.  8°. 
Bruxelles,  1887.     (Ciel  et  Terrp,  2  serie,  t.  II,  1887.) 

Prince.  C.  L. — Observations  upon  the  climate  of  Uckfield,  Sussex,  and  its  neigh- 
bourhood, from  1843  to  1870.  Second  edition.  With  some  additional  observations 
and  statistics  of  rainfall  to  the  end  of  the  year  1885.  2  +  290  +  iv.  pp.,  5  plates,  8*. 
Lewes,  1886. 

Registrar  General  of  Births,  Deaths  and  Marriages  in  Ireland.— 

Quarterly  returns  of  the  marriages,  births,  and  deaths  registered  in  .  .  .  Ireland; 
....     1886.     1st — 4th  quarters,  Nos.  89-92.    la.  8°.    Dublin,  1886-87. 

. — Weekly  returns  of  births  and  deaths  in  Dublin  (including  its  suburban 

districts),  and  in  fifteen  of  the  principal  urban  sanitary  districts  in  Ireland,  1886. 
Vol.  XXIII.    la.  8°.    Dublin,  1887. 

Registrar  General,  London. — Weekly  return  of  births  and  deaths  in  London 
and  in  twenty-seven  other  great  towns.  Vol.  XL VII.,  1886.  Nos.  1-52.  la.  8P. 
London,  1886. 

II  Roberts,  C. — Climates  of  winter  health  resorts.  Sheet.  London,  s.a.  (Br. 
Med.  Jourti.,  1886,  Dec.  4.) 

. — On  medical  climatology :  a  scheme  for  defining  local  climates  by  com- 
bined meteorological  and  phenological  observation.  Read  Sept.  24th,  1886.  8  pp., 
1  tabular  form,  8°.     (Trans.  San.  Inst.  Gt.  Brit,  viii.) 

(Sanitary  Commissioner,  Punjab.)— Report  on  the  sanitary  administration  of 
the  Punjab  for  the  year  1885.     1  vol.,  with  plates,  sm.  f°.    Lahore,  1886. 

II  Scott,  R.  H.  Climatology  of  the  sea.  An  address  delivered  at  the  Annual 
General  Meeting  of  the  R.  Meteor.  Soc,  Jan.  20,  1886.  8  pp.  la.  8°.  (Quart. 
Journ.  R.  Meteor.  Soc,  xii.,  1886,  p.  65.) 

Soci6t6  de  M6deeine  et  de  dimatologie  de  Nice —Nice-Medical.  io«  Anne* 

1885-86,  Nos.  1-12.    la.  8°.     Nice,  1885-86. 
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Wise,  A.  T.  T. — The  Alpine  winter  core  :  with  notes  on  Davos  Plate,  Wiesen, 
St.  Moritz  and  the  Maloja.  New  edition  of  the  Alpine  climate  series.  2  +  85+17 
pp.,  1  map,  8°.    London,  1884. 

Wise,  A.  T.  [T.] — Alpine  winter  in  its  medical  aspects:  with  notes  on  Davos 
Platz,  Wiesen,  St.  Moritz,  and  the  Maloja.  Second  edition.  121  pp.,  8  plates,  1 
map,  8°.  London,  1885. 

*  Woeikoff,  A — Die  Klimate  der  Erde.  Nach  dem  Kussischen.  Vom  Verfasser 
besorgte,  bedeatend  veranderte  deutsche  Bearbeitung.  Teil  I.— II.  2  vols.,  with 
plates,  la.  8°    Jena,  1887. 

II  Woeikof,  A.— Examination  of  Dr.  Croll's  hypotheses  of  geological  climates. 
18  pp.  8°.  (Amer.  Journ.  So.,  3rd  ser.,  xxxi.,  1886,/).  161.) 

G— EARTHQUAKES. 

*  (Darwin,  Ch  H.)— Earthquakes.  14  pp.  la.  8°.  {Fortnightly  Rev.  1887,  .Fe&., 
p.  262.) 

II  BuS8eIl,  H.  C. — Local  variations  and  vibrations  of  the  earth's  surface.  Read 
....  1  July  1885.  81  pp.,  5  diagrams,  8°.  (Sydney,  1886.)  [Journ.  Proc. 
R.  Soc.  N.S.  W.t  1885.] 

H— ELECTRICITY  AND  MAGNETISM. 

*  Admiralty  •  LolldOlL— Curves  of  equal  magnetic  variation,  1880  .  .  .  .By 
Staff  Commr.  K  W.  Creak.    Chart,  la.  f°.    London,  1880. 

Anderson,  R.—Lig^tninR  conductors,  their  history,  nature  and  mode  of 
application.  Third  edition,  revised,  re -arranged,  and  enlarged.  xv.  +  47o  pp.  8°. 
London,  1885. 


Davis,  W.  M. — Notes  on  studies  of  thunder-storms  in  Europe.    2  papers,  8°. 
Ann.  Arbor,  1886.     (Amer.  Meteor.  Journ.) 

|| . — On  the  methods  of  study  of  thnndcr-storms.    Communicated  Feb.  10, 

1886.     12  pp.  la.  8°.     (Proc.  Amer.  Acad.  Arts  Sc,  xxi.,  p.  336.) 

POX,  R.  W. — Besults  of  experiments  on  the  magnetic  dip  and  intensity  in  some 
parts  of  Europe  in  the  spring  of  1859.  sm.  f°.  Sheet.  (Ann.  Rep.  R.  Cornw.  Polyt. 
Soc9 1859.) 

|J  Franz,  R—  Ueberdie  diamaffnetische  Polarit&t.  21  pp.  la.  4°.  Halle,  1878. 
(Nova.  Acta,  k.  leop.-carol.-deutsche.  Akad.  Naturf.,  xl.,  No.  6,  p.  238.) 

||  Gasparis,  A.  de.— Determinazioniassolutedellainclinazionemagneticanel  R. 
Osservatorio  astronomico  di  Capodimonte  disposte  dall'  astronomo  Prof.  F.  Brirochi 
ed  eseguite  dagli  assistenti  Dott.  F.  Contarino  et  Dott  F.  Angelitti  nell'  anno  1884. 
Quarto  comunicazione.  7  pp.  la.  4°.  Napoli,  1886.  (Rend.  R.  Accad.  Sc.  Fi$. 
Mat.  Napoli,  1886,  Maggio,  Fasc.  5.) 

-  -.. Determinazioni  assolute  della  declinazione  magnetica  nel  ROsseryatono 

di  Capodimonte  disposte  dall'  astronomo  Professore  F.  Brioschi  ed  eseguite  dal 
Dottor  F.  Angelitti.  Anno  1885.  Terza  comunicazione.  10  pp.  la.  4°.  Napoli, 
1886.     (Rend.  R.  Accad.  Sc.  Fis.  Mat.  Napoli,  1886,  Luglio,  Fasc.  7.) 

II  Griese  W.— Kritisches  iiber  dieauf  arktischen  Stationen  fur  magnetische  Messun- 
gen,  iusbeaondere  fur  Variationsbeobachtungen,  zu  benutzenden  Apparate.  33  pp. 
la.  8°    (Earner's  Repert.  Physik.,  xxii.,  p.  203.) 

||  Hann,  X— GewitterperiodeninWien.  13  pp.  sm.f».  (Meteor.  Zeitschr.,  1886, 
Juni,p.  237.)' 

||  (Hann,  J.)— Zur  Hohe  der  Gewitterwolken.  2  pp.  sm.  f>.  (Meteor.  Zeitschr., 
1886,  Juli.  p.  323.) 

*ll  Him  Gh-A. Sur  rcfficacite  des  paratonnerres.    Extrait  d'une  lettre  de  M. 

G.-A.  Him 'a  M.  Faye.  Compt.  rend.  acad.  sc.  Paris,  xcv.,  seance  du  30  Oct.  1882. 
4  pp.  la.  8°.     [?] 

(Hong-Kong_Observatory.)—Magnetic  observations  made  Iduring  the  years 
1885-86.     (ByW.  Doberck.)    2  papers,  sm.  f».    s.l.e.a. 

( .) On  the  verification  of  the  unifilar  magnetometer,    Elliott  Brothers, 

No.  55.    (By  W.  Doberck.)    6  pp.  sm.  f\     Daled,  25th  Jan.  1886. 

/ ). —Results  of  magnetic  observations  made  1841-1885,  in  Hong-Kong. 

(By  W.  'Doberck.)    •».  f>.    Sheet    Dated,  13th  January,  1886. 
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JL  K.  SteiHWarte  ZU  Prag.— Magnetische  und  meteorologische  Beobachtungen 
an  der  K.  K.  Stern warte  zu  Prag  im  Janre  1885.  Auf  5ffentliche  Kosten  herausge- 
geben  von  ProC  Or.  L.  Weinek.    46  Jafarg.  xvii.  +  54  pp.  la.  4°.    Prag,  s.a. 

[El0880YSkY,  A.] — [An  investigation  into  the  electrical  energy  of  the  atmo- 
aphere.  (Thunderstorms  in  Russia.)]    xiv.  +  116  pp.,  5  plates,  la.  8°.    Odessa,  1884. 

In  the  Russian  language. 

II  LeYSt,  E.— Beobachtung  aufiallender  Blitze.  5  pp.  la.  8°.  (Exner%s  Repert. 
Phys.) 

|  . — Fehler  hei  Bestimmung  der  Schwingungsdauer  von  Magneten  und  ihr 

Binfluss  auf  absolute  Messungen  der  Horizontal-Intensitat  des  Krdmagnestismus. 
Der  Akad.  vorgelegt  am  4  November  1886.  33  pp.  sm.  f  °.  (St.  Petersburg), 
1887.     (Repert.  Meteor.,  x.  No.  11.) 

. — Untersuchung  iiber  Nadel-Tnclinatorien.  Der  Akad.  vorgelegt  am  18 
Feb.  1886.  188  pp.,  2  plates,  sm.  f°.  (St  Petersburg),  1887.  (Repert.  Meteor.,  x. 
No.  5.) 

II  Idmar.  J. — tJber  die  26  tagige  Periode  der  taglicben  Schwankuug  der 
erdmagnettscnen  Elemente.  10  pp.  la.  8°.  (Sitzb.  k.  Akad.  Wissensch.,  Wien. 
ii.  Abth.,  Nov.-Heft.  1886.) 

Hinistdres  de  la  Marine  et  de  l'lnstruction  Pnblique,  Paris.— 

Mission  Scientifique  du  Cap  Horn,  1882-83.  Tome  111.  Magnelisme  terrestre. 
Reoherches  sur  la  constitution  chimique  de  1 'atmosphere.  1  vol.,  with  plates,  4°. 
Paris,  1886. 

II  Xoureaux,  T. — NouveUes  cartes  magn&iques  de  la  France.  4  pp.  4°. 
[Compf.  Rend.  Acad.  Sc.  Paris,  cii.,  p.  1378.] 

Heumayer,  [G.] — Der  gegenw&rtige  Stand  der  erd-  und  kosmisch  magnetischen 
Forschung  in  Deutschland.  Vortrag  in  der  Sitz.  Naturw.  Ver.  Hamburg  am  2  Feb. 
Newspaper  cutting.    (Hamburgiscker  Correspondent,  9  Feb.  1887.) 

New  "England  Meteorological  Society  .—Observations  of  thunderstorms  in 
co-operation  with  the  United  Signal  Service.  Circulars  T.  1,  3,  7-10,  12, 16-18. 
10  sheets.     8°.    Dated,  1686. 

Royal  Observatory,  Greenwich.— Results  of  themagnetical  and  meteorological 
observations  made  at  the  Royal  Observatory,  Greenwich,  in  the  year  1884:  under 
the  direction  of  W.  H.  M.  Christie.  y.  +  lii.  +  lxzv.  pp.,  11  plates,  la.  4°. 
London,  1886. 

I)  SchtLck,  A. — Beobachtungen  der  Missweisung,  Iuklination  und  Schwingungs- 
zeit  der  Magnetnadel  auf  der  Elbe  und  der  Nordsee  zwischen  Hamburg  und  Rouen 
1884  und  1885.  London  und  Hamburg,  1886.  41  pp.,  7  plates,  4°.  (Abhandl. 
Naturw.  Ver.  Hamburg,  ix.,  Hfl.  2,  1886.) 

Seeland,  F. — Magnetische  und  meteorologische  Beobachtungen  zu  Rlagenfurt. 
Dec.  1885 — Nov.  1886,  and  year.    8°.    s.l.e.a. 

II  Steen,  A.  S.— Om  magnetiske  iagttagelser  i  polaregnene.  24  pp.  8°.  (NyL 
Mag,  Nauturv.,  Kristiania,  1886,  p.  43.) 

||  Stewart,  B. — Second  Report  of  the  Committee  on  comparing  and  reducing 
magnetic  observations.  87  pp.,  3  plates,  8°.  (London,  s.a.)  (Rep.  Brit.  Assoc. 
Advanc.  Sc,  1886.) 

II  Wild,  H. — Bestimmung  der  Inductionscoefficienten  von  Stahlmagneten. 
32  pp.  la.  4°.  St.  Petersbourg,  1886.  (Mem,  Acad.  Imp.  Sc.  St.  PHersb,,  viie. 
ssrie,  xxxiv.,  No.  7.) 

-. — Der    magnetische  Bifilar-Theodolith.     44  pp.,  2  plates,  la.  4°.    St. 


Petersbourg,   1886.      (Mem,   Acad.  Imp.   Sc.   St.  Pitersb.,  viic.    serie,    xxxiv., 
No.  11.) 

I— GEODESY. 

*  ||  [Airy,  O.  B.]—  Account  of  the  measurement  of  an  arc  of  longitnde  between 
the  Royal  Observatory  of  Greenwich  and  the  trigonometrical  station  of  Eeagh  Main, 
in  the  Island  of  Valentia.  16  pp.  sm.  8°.  London,  1816.  (Mont hi.  Notices  R. 
Astronom.  Soc,  1846,  June.) 

AngniaiLO,  A.~ Coordenadas  geogrificas  de  Guanajuato,  Gachupines,  Lagos, 
Leon,  Guadalajara,  Encarnacion  de  Diaz  y  Aguascalientes.  93  pp.  8°.  Mexico, 
1886. 
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II  Doering,  0.  ResuJtados  de  algunas  mediciones  barom6tricas  en  la  Sierra  dc 
Cordoba.  20  pp.  la.  8°.  Buenos  Aires,  1886.  (Bol.  Acad.  Nac.  Cienc.  CCrdoba, 
viii.,  p.  899.) 

II  Dorna,  A* — SulP  importanza  scientifica  di  Soperga  e  della  Sacra  di  San  Michcle 
per  l'osservatorio  di  Torino  e  sulle  loro  rispettive  differenze  di  livello.  Letta  nell' 
adunanza  del  13  Marzo  1870.     13  pp.  8°.     (Atti.  R.  Accad.  Sc.  Torino,  v.  e  vi.) 

Surveyor  General  Of  India. — General  report  on  the  operations  of  the  Surrey 
of  India  .  .  .  during  1877-78.  Prepared  .  .  .  by  Major-General  J.  T. 
Walker  and  Major-General  D.  C.  Vanrenen.  1  vol.,  with  plates,  sm.  f°. 
Calcutta,  1879. 

. — General  report  on  the  operations  of  the  Survey  of  India  Department, 

administered  under  the  Government  of  India  during  1884-85.  Prepared  under  the 
direction  of  Colonel  G.  C.  De  Pree.     1  vol.,  -with  plates,  sm.  f°.    Calcutta,  1886. 

J— HAIL. 

Henry,  [C.] — Etude  sur  la  theorie  de  la  grfile  et  des  trombes,  suivie  de  considera- 
tions sur  la  nature  des  taches  du  soleil.  (Lu  a  la  Soc.  Acad,  de  l'Aubc,  dans  les 
seances  du  17  mai  1861,  du  16  aout  1861,  et  du  16  mai  1862.)  vi.  +  190  pp.  8°. 
Troyes,  1863. 

K— HYDRAULICS,  HYDROLOGY,  AND  TIDES. 

Admiralty,  London.— Tide  tables  for  the  British  and  Irish  Ports,  for  the  year 
1887  ;  also  the  times  and  heights  of  high  water  at  full  and  change  for  the  principal 
places  on  the  Globe.  Computed  by  Staff  Captain  H,  R.  Harris.  "•  +  236  pp.  la.  8°. 
London,  (1886). 

Greenwood*  W.  N. — Kludonometric  tide  tables,  shewing  the  time  of  high  water 
and  height  of  tide  at  Glasson  Dock  and  Lancaster,  on  the  River  Lune  ;  also  Fleet- 
wood and  Liverpool.  1887.  vii.  +24  +23  pp.,  2  plates,  sm.  8°.  Lancaster, 
[1887.] 

||  Mill,  H.  R. — Configuration  of  the  Clyde  sea-area.  Read  at  Meeting  of  British 
Assoc,  1886.    7  pp.,  1  plate,  la.  8°.     (Scott  Oeogr.  Mag.  1S87.) 

||  ■  — Note  on  the  salinity  of  the  Tay  estuary  and  of  St.  Andrew's  Bay. 

4  pp.  8°.     (Proc.  R.  Soc.  Edinb.,  xiii.  1884-85,  p.  347.) 

j|  . — On  the  salinity  of  the  water  in  the  Finn  of  Forth.    36  pp.,  3  plates, 

8°.     (Proc.  R.  Soc.  Edinb.,  xiii.,  1884-85,  p.  29.) 

II  Hill,  H.  R.,  and  Ritchie,  T.  M.— On  the  physical  condition  of  rivers  entering 
a  tidal  sea ;  from  observations  on  the  Spey.  26  pp.,  8  plates,  8°.  (Proc.  R.  Soc. 
Edinb.,  xiii.,  1885-86,  p.  460.) 

Natal  Harbour  Board. — Record  of  wind  and  tide,  &c,  for  the  months  of 
January  1885  to  December  1836.    By  D.  I.  Nolan,    oblong  fl>.    Sheets. 

*  1  BOSS,  Sir  J.  C. — On  the  effect  of  the  pressure  of  the  atmosphere  on  the  mean 
level  of  the  Ocean.     12  pp.,  1  plate,  4°.    (Phil.  Trans.,  1854,  p.  285.) 

Rykatschew,  M. — t)ber  den  Auf-  nnd  Zugang  der  Gewasser  des  rusaischen 
Reiches.  Zweiter  Supplementband  zum  Kepertorium  fur  Meteorologie  herausgegeben 
von  der  kaiserlichen  Academie  der  Wissenschaften.  103  +  312  pp.,  3  plates,  la.  4°. 
St.  Petersburg,  1887. 

Service  hydroni6triqne  du  Bassin  de  la  Seine.— Observations  sur  leg 

cours  d'eau  et  la  pluie  centralisees  pendant  les  annles  1884-85,  sons  la  direction  do 

C.  L.  De  Fonrcy  et  E.  Allard,  par  G.  Lemoine  et  H.  Hende.   2  vols,  of  plates, 

f°.    Versailles,  s.a. 

||  — Resume*  des  observations  centralisees    .    .    .  pendant  les  ann^es  1884, 

1885,  par  H.  Hende.    ...    2  vols.  la.  8°.    Versailles,  1885-86.     (Ann.  Soc. 
m€tSor.  France,  xxxiii.,  1885,  xxxv.  1887.) 

L— METEOROLOGY.— MISCELLANEOUS. 

II  Aitken,  J.— On  dew.    Read  21st  Dec.  1885,  1st  March  1886,  and  19th  July 

1886.  56  pp.  4°.     (Trans.  R.  Soc.  Edinb^xxxiu,  Part  1.) 

*  Bebber,  W.  J.  van. — Handbuch  der  ausubenden  Witterungskunde.  Geschichte 
nnd  gegenwartiger  Zustand  der  Wetterprognose.  II.  Theil.  Gegenw&rtiger  Zustand 
der  Wetterprognose.  Mit.  einem  Vorwort  von  Bnys  Ballot,  x.  +  503  pp., 
I  plate,  la.  8°.    Stuttgart,  1886. 
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*  Bojle,  R.— The  general  history  of  the  air.  xii.  +  259  pp.  am/4*.  London, 
169S. 

*  Buys  Ballot,  C.  H.  D.  —  Beredeneerd  register  op  de  Werken  Tan  het 
koninklijk  nederland^ch  meteorologisch  Instituut  tot  1882.  viii.  +  91  pp.  la.  4° 
Utrecht,  1882. 

Deutsche  meteorologische  Gesellschaft  —  Berliner  Zweigverein  der 
deatschen  meteorologische  Gesellschaft.  Yiertes  Vereinsjahr  1887.  (Von  0, 
EellmaiUL)     16  PP-  8°.    Berlin,  1887. 

||  Dorna,  A. — Sulla  formola  baromerrica  del  Conte  Paolo  di  Saint-Robert 
Letta  nell'  adnnanaa  del  27  Feb.  1870.  22  pp.  8°.  (AM.  R.  Accad.  Sc.  Torino, 
v.  e  vi.) 

II  Ekholm,  N.,  und  HagStrom,  K.  L.— Die  HChe  der  Wolken  im  Sommer  su 
Upsala     6  pp.  sm.  f°.     {Meteor,  Zeitschr.,  1887,  Marx.,  p.  73.) 

*  [Forbes,  J.  D.]— An  attempt  to  explain  the  leading  phenomena  of  glaciers. 
With  Appendices  i;  and  ii.  pp.  356-416.  4°.  [Travels  in  the  Alps,  1st  edn  1843, 
chap.  xxi.J 

*  II  Forbes,  [J.  D.]— Contributions  to  optical  meteorology.  No.  1.  On  the 
polarisation  of  the  light  of  the  sky.  2  pp.  8°.  [?  Proc  R.  Soc.  Edinb.,  I.,  1845, 
p.  324.] 

— —  — - Memorandum  on  the  intensity  of  reflected  light  and  heat.  4  pp.  8°. 
(Proc.  R.  Soc.  Edinb.,  1889,  Mch.  18.)  '  " 

*  ||  Forbes,  J.  D.— On  the  transparency  of  the  atmosphere  and  the  law  of  extinction 
of  the  solar  rays  in  passing  through  it.  49  pp.,  9  plates,  4°.  London,  1842. 
{Phil.  Trans.,  1842,  Part,  ii.) 

*  l|  *"" •— — • — Reply  to  Mr.  Hopkins  on  the  motion  of  glaciers ;  with  reasons  for 
avoiding  further  controversy     15  pp.  8°.     {Phil.  Mug.,  1845,  May,  p.  404.) 

*  || . — Supplementary  report  on  meteorology.     120  pp.  8°.    London,  1841. 

(Rep.  Br.  Assoc.  Advanc.  Sc,  1840.) 

Qasparis,  A.  de.— Sullo  stato  del  R.  Osservatorio  di  Capodimonte  e  sni  lavori  in 
esso  eseguiti  dal  1819  al  1883.     24  pp.  la.  4°.    tfapoli,  1884. 

*  ||  GftUCkler,  — — La  pluie  et  le  bean  temps.  Monvements  generanx  de 
l'atmosphere.    pp.  231-276.    la.  8°.     [?] 

Pacific  Coast.     12  pp.,  4  plates, 


II  Glassford,  W.  A.— Weather  types  on  the 
la.  8°.     (Bull.  Col.  Acad.  Sc.  II.,  No.  5,  p.  77.) 


*  ||  Grad,  C— Les  courants  et  les  glaces  de  la  mer  polaire.  Mem.  lu.  a  la  seance 
du7nov.  1866.    pp.  263-281,  la.  8°.     [?] 

*  (Gttillemin,  A.)— Le  beau  et  le  mauvais  temps,  xiii.  +  286  pp.  sm.  8°. 
Paris,  1887. 

*  Hamilton,  H.— Philosophical  essays  on  the  following  subjects  :  I.  On  the 
ascent  of  vapours,  the  formation  of  clouds,  rain,  and  dew,  and  on  several  other 
phenomena  of  air  and  water.  II.  Observations  and  conjectures  on  the  nature  of 
the  aurora  borealis,  and  the  tails  of  comets.  III.  On  the  principles  of  mechanics*. 
The  4th  edition,  reprinted  from  the  2nd  edition,  improved  and  enlarged.     172  pp 

1  plate,  sm.  8*.    London,  1783. 

II  Haul,  J.— Bericht  fiber  die  Fortscbritte  der  geographischen  Meteorologie. 
74  pp.  8°.     (Geogr.  Jahrb.  xi.) 

||  Harding,  C— The  severe  weather  of  the  winter  of  1985-86.  22  pp.,  1  plate, 
la.  8°.     (Quart.  Journ.  R.  Meteor.  Soc.,  xii.,  1886,  p.  223.) 

*  ||  Him,  G.-A—  Introduction  a  l'ltude  mlteorologique  de  l'Alsace.  pp.  281- 
351.    la.  8°.    s.l.e.a.  [?] 

(HoiljJ-Kong  Observatory.)— List  of  meteorological  stations  in  the  far  East  in 
communication  with  the  Hong-Kong  Observatory  in  1885.  2  pp.  sm.  f°.  Dated. 
Colonial  Secretary's  Office,  15th  May,  1886. 

Hydrographic  Office,  Washington.— Pilot  Charts  of  the  North  Atlantic 
Oeean.    1886.    Jan. — Dec.     12  charts,  1a.  f°. 

||  Kinch,  E.— The  amount  of  chlorine  in  rain- water  collected  at  Cirencester. 
S  pp.  8*.     (Journ.  Chem.  Soc.,  Ii.,  1887,  p.  92.) 

||  (Lang,  C.)— Bericht  iiber  die  Thatigkeit  der  kgl.  bayerischen  meteorologischen 
Centralstation  und  der  ihr  unterstellten  Stationen  im  Jahre  1886.  13  pp.  la.  4*. 
(Beobacht.  meteor.  Stationen  Kbnigr.  Bayern,  VIII.,  p.  vii.) 
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LftCky,  B.  X— Record  of  sunshine  for  the  years  1881, 1882  and  1883,  taken  by 
E.  E.  Dymond,  at  Aspley  Guise,  Bedfordshire,  with  a  sunshine  recorder  fitted  with 
Professor  Stokes'  zodjaoal  frame,    sm.  f\    Sheet. 

Leyst,  E. — Katalog  der  meteorologischen  Beobaohtungen  in  Russland  and 
Filmland.  Vierter  Supplementband  zum  Repertoriuni  fiir  Meteorologie  herausgege- 
ben  ron  der  kaiserlichen  Aoademie  der  Wissenschaften.  xxii  +  435  pp.  la.  4°. 
St.  Petersburg,  1887. 

Ltllgg,  P.  — Erdprofil  der  Zone  von  31°  bis  35°  N.Br,  im  Massverh&ltniss  i  : 
1  Million.    8  pp.,  1  plate,  1  folding  chart,  la.  f°.    Miinchen,  1886. 

Loomis,  E. — Contributions  to  meteorology.  Chapter  II.  Revised  edition, 
pp.  69-142,  16  plates,  la.  4°.    New  Haven,  1887. 

*  II  Martins.  C. — Deux  ascensions  scientifiques  au  Moat-Blano.  Leurs 
resultats  immeuiats  pour  la  meteorologie,  la  physique  du  globe  et  les  sciences 
naturelles.    38  pp.  la.  8°.    Paris,  1865.     (liev.  Deux  Mondes,  15  Mars.,  1865.) 

Meteorological  Society  Of  Australia— (Established  at  Adelaide  May  14th, 
1886.)  History.  Rules  and  regulations.  List  of  Members.  ,17  pp.  la.  8°. 
Adelaide,  1886. 


II  MilL  JL  R. — Recent  literature  of  the  rainband.  5  pp.  la.  8°.  [Jour*.  Scott. 
Meteor.  Soc.,  3rd  series,  vii.,  p.  285.] 

II  Miller-Hanenfels,  A.  V. — tJber  die  Grundgesetze  der  Meteorologie.  Zwei 
Vbrtrage,  gehalten  su  Graz  in  den  Yersammlungen  des  Naturw.  Ver.  fur  Steiermark 
am  7  Feb.  und  22  Marz  1885.  84  pp.  la.  8°.  Graz,  1886.  {Mitth.  naturw.  Ver. 
Steiermark,  1885.) 

*  Monaco,  S.A.  le  Prince  Albert  de.— Sur  le  gulf-stream.  Becherches  pour 
Itablir  sea  rapports  avec  la  c6te  de  France.  Campagne  de  PHirondelle  1835. 
41  pp.,  2  plates,  la.  8°.    Paris,  1886. 


II  Moser,  X — Der  Ereisprocess,  erzeugt  durch  den  Reactionsstrom  der  electro - 
lytisohen  Ueberfuhrung  und  durch  Verdampfung  und  Condensation.  Eingegangen 
bei  der  Akad.  den  26  Dec,  1878.  32  pp.  la.  4°.  Halle,  1879.  {Nova  Acta  K. 
leop.-carol.-deutsche.  Akad.  Naturf.,  xli.,  Pars  i.,  No.  1.) 

*  Murphy,  P. — Meteorology  considered  in  its  connexion  with  astronomy, 
climate,  and  the  geographical  distribution  of  animals  and  plants,  equally  as  with  the 
seasons  and  changes  of  the  weather,    zvi.  +  277  pp.  8°.    London,  1836. 

New  England  Meteorological  Society.— Circular  No.  4,  relating  to  the 

object  and  work  of  the  association.    2  pp.  sm.  8°.    s.l.e.a. 

||  (Reynolds,  R.)— Sunshine  recording.  2  pp.  4°.  {Leeds  Mercury,  1887, 
Jan.  1.) 

Riggenbach,  A — Beobachtungen  fiber  die  Dammerung  insbesondere  fiber  das 
Furpunicht  und  seine  Beziehungen  zum  Bishop' schen  Sonnenring.  Habilitations- 
schrift  der  philosophischen  Facnlt&t  der  Universitat  Basel  vorgelegt  von  Dr.  A. 
Riggenbach.     105  pp.  8°.    Basel,  1886. 

Roberts,  C. — The  naturalist's  diary  :  a  day-book  of  meteorology,  phenology 
and  rural  biology.  With  a  chart  showing  the  blossoming  of  spring  flowers  in 
Europe,  and  an  introduction  on  natural  periodic  phenomena,  &c.    xlvi.  +  368  pp., 

I  plate,  8°.    London,  s.a. 

Rotch,  A.  L. — An  account  of  the  foundation  and  work  of  the  Blue  Hill 
meteorological  observatory.    29  pp.,  4  plates,  8°.    Boston,  1887. 

||  —.—The  mountain  meteorological  stations  of  Europe.  44  pp.,  14  plates, 
la.  8°.    Ann  Arbor,  1886.     (Amer.  Meteor.  Journ.,  ii.  and  in.) 

*  Royal  Irish  Academy. — Second  report  of  the  council  of  the  Royal  Irish 
Academy,  relative  to  the  establishment  of  a  system  of  meteorological  and  tidal 
observations  in  Ireland.    4  pp.  8°.    s.l.e.a. 

II  RXLSSell,  H.  C. — Anniversary  address.  Delivered  to  the  R.  Soc.  of  N.S.W., 
6  May,  1885.  27  pp.  8°.  (Sydney,  1885.)  [Journ.  Proc.  R.  Soc.  N.S.W., 
1885.] 

Scott,  R.  H.— Elementary  meteorology.     Fourth  edition,    xiv.    +   410  pp., 

II  plates,  sm.  8°.    London,  1887. 

*  (Scott,  R.  H.)— London  fogs.  8  pp.  8°.  {Longman's  Mag.,  1887,  Apt., 
p.  607.) 
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I  TeifWrenc  de  Bort,  L. — Etude  sur  la  distribution  moyenne  de  la  ne'bnloaite' 
a  U  surface  du  globe*  d'apres  les  premieres  cartes  d'isonephes.  40  pp.,  IS  plates, 
la.  4°.     {Ann.  Bureau  central  meteor.  France,  1884,  iv.,  p.  27.) 

II  TomlillSOn,  C— Remarks  on  a  new  theory  of  dew.  12  pp.  8°.  (Phil.  Mag. 
1886,  June.) 

*  Wrotteslej,  Lord.— Lord  Wrottesley's  speech  in  the  House  of  Lords,  on 
26th  April,  18:>3,  on  Lieut.  Maury's  plan  for  improving  navigation.  With  some 
remarks  upon  the  advantages  arising  from  the  pursuit  of  abstract  science.  Second 
edition.    34  pp.  8°.    London,  1853. 

II  Zenger,  C.  V. — La  heliofotografta  comparada  con  los  grandes  movimientos 
atmosfericos  y  seismicos.    21  pp.  la.  8°.     (Pubt.  Crcn.  dent.  Barcelona.) 

*  Zenker,  W. — Meteorologischer  Kalender.  Erster  Jahrg.,  1887.  xii.  +  216 
+  116  pp.,  2  charts,  sm.  8°.    Berlin,  [1886]. 

M— METEOROLOGY.— CONFERENCES. 

*  Cambridge. — Proceedings  connected  with  the  magnetical  and  meteorological 
conference,  held  at  Cambridge  in  June,  1845,  during  the  meeting  of  the  British 
Association  for  the  advancement  of  science.    78  pp.  8°.    London,  1845. 

Paris* — Rapport  du  Comite*  m&eorologiaue  international.     Reunion  de  Paris, 

1885.    (Public  par  le  Bureau  central  metlorologique  de  France.)    68  pp. 

la.  8*.    Paris,  1887. 

. — Report  of  the  third  Meeting  of  the  International  Meteorological  Com- 
mittee held  at  Paris,  September  1885.  Published  by  the  authority  of  the  Meteoro- 
logical Council,    ii.  +  56  pp.  la.  8°.    London,  1887. 

O— METEOROLOGY.— INSTRUMENTS. 

|!  Ellifl,  W.— Brief  historical  account  of  the  barometer.  41  pp.  la.  8°.  (Quart. 
Joum.  R.  Meteor.  Soc.,  xii.,  1886,  p.  131.) 

*  Leslie,  J. — Description  of  instruments  designed  for  extending  and  improving 
meteorological  observations.    48  pp.,  I  plate,  8°.    Edinburgh,  1820. 

II  Mill,  H.  R. — On  water-bottles,  with  the  description  of  a  new  form  of  slip 
water-bottle,    8  pp.,  1  plate,  8°.     (Proc.  Ii.  Soc.  Edinb.,  xiii.,  1885-86,  p.  539.) 

*  Negretti  and  Zambra's  encyclopaedic  illustrated  and  descriptive  reference 
catalogue  of  optical,  mathematical,  physical,  photographic,  and  standard  meteoro- 
logical instruments,  manufactured  and  sold  by  them.  Revised  and  corrected  edition., 
viii.  +  602  pp.,  1  plate,  la.  8°.     London,  [1886]. 

||  RagOna,  D. — H  barometro  registratore  Richard.      11  pp.  sm.  fl\     (Modena, 
B.&.)(Mem.  M.  Accad.  Sc.  Lett.  Arti  Modena,  eerie  ii.,  vol.  v.,  p.  151.) 


Schreiber,   P.  —  Apparate  zur  Priifung  von   Federbarometem  sowie  von 
Thermometern.     5  pp.  la.  8°.    (Zeitschr.  Instrumentenk.,  vi.  Jahrg.,  1886,  p.  121.) 

|| . — TJeber  das  Arago'sche  Verfahren  zur  Bestimmung  der  Constanten 

etwaiger  im  geschlossenen  Schenkel  eines  Barometers  befindlichen  Luft.     21  pp. 
la.  8°.    Dated,  Chemnitz,  1886.     (Exner's  Repert.  Phys.,  xxii.) 

||  Scott,  R.  H.t  and  Curtis,  R.  H. — On  the  working  of  the  harmonic  analyser 
at  the  Meteorological  Office.  1 1  pp.  8°.  (London,  s.a.)  {Proc.  R.  Soc.,  1886, 
No.  244,  p.  382.) 

II  Snndell,  A.  F. — Notiz  fiber  ein  fur  die  meteorologische  Centralanstalt  in 
Helsingsfors  projectirtes  Normalbarometer.  5  pp.  6°.  Dated,  Helsingfors,  1886. 
(Fintka  Vetensk.  Soc.  Fork.,  xxviii.) 

P— METEOROLOGY.— OBSERVATIONS. 

Europe,    a.  Austria. 


HydrographischeB  Amt  der  k.  k.  Eriegsmarine  zn  Pola.— Meteoro- 
logische und  magnetische  Beobachtungen.  1886,  Jan. — Dec,  and  Results.  Oblong 
la,  8°. 
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L  R.  Accademia  di  Commercio  e  Nantica  in  Trieste.— Osservazioni 

xneteorologiche.    1886,  Jan. — Deo.,  and  Results.    Oblong  la.  8°.     Sheets. 

&  K  Central- Anfltalt  flir  Meteorologie  in  Wien.— Telegrafiseher  Wetter- 

beriofat.    Jahrg.  x.,  1886.    Jan.  1-Dec.  81.    la.  4°.    Sheets. 

&  K  Central- Anstalt  far  Meteorologie  und  Erdmagnetismns,  Hohe 

Warte  bei  Wien. — Beobachtungen.     1886,  Jan. — Dec.,  and  Results.    8°. 

K  K  Central- Anstalt  far  Meteoroloeie  nnd  Erdmagnetismns,  Vienna. 

— Jahrbucher.  •  Jahrg.  1882,  1885.     Neue  Folge,  xix.-xxii.  Band,  (Vonvort   von 
J.  Hann.)     2  vols.  la.  4°.    Wien,  1884-86. 

K.  K.  Marine- Akademie.  Pinme. — Meteorologische  Beobachtungen.     1886, 
Jan. — Dec.,  and  Results,    la.  8°.    Sheets. 

E.  K.  Stemwarte  inKrakan. — Meteorologische  Beobachtungen.  1886,  Jan. 
— Dec.,  and  Results,    la.  8°.    Sheets. 

Ii  K.  K.  Stern  warte,  Wien.— Meteorologische  Beobachtungen  auf  der  k.  k. 
Stemwarte  vom  April  1880  bis  1884.  3  vols.  la.  4°.  Wien,  1884-86.  {Ann. 
Wien.  Stemwarte,  Bd.  ii.,.iii.,  iv.) 

Nentrathaler  landwirtschaftliclier  Verein,  Nedanocz.— Monatsberichte 

des  agrarmeteorologischen   Observatoriums  des  Neutrathaler  landwirtechafMichen 
Yereines.    1884-1886     2  vols.,  cblong  la.  8° ;  1  vol.,  la.  8°.    s.l.e.a. 

P  flf*  b.— -Belgium. 
Observatoire  royal  de  Brnxelles,— Bulletin  m&eoroiogique.    issc,  Jan.  t— 

Dee.  31.    fl\    Sheets. 


P  flU  c. — Denmark. 

Danflk  meteorologiek  Institut— Bulletin  meteorologique  du  Nord,  public  par 
lea  Institute  m&eorologiques  de  Norvege,  de  Danemark  et  de  Suede.  Annee  1886. 
Oblong  8°.    Copenhague,  s.a. 

. — Maanedsoversigt  over  Vejrforholdene.     1 886,  Jan .— Dec.    f6. 

Institnt  m6t^OrolOgiqne  de  Danemark.— Observations  internationales 
polaires,  1882-83.  Expedition  Danoise.  Observations  faites  a-  Godthaab  sous  la 
direction  de  A.  Paulsen.  Tome  II.  l*w  livraison.  i.  Meteorologie.  ii.  Flux  et 
reflux  de  la  mer.  iii.  La  longitude  de  Godthaab.  54+19  +  4+63  pp.,  47 
plates,  la.  4°.    Copenhague,  1886. 

Kaiserliche  Akademie  der  Wissenschaften,  Wien. —Die  Internationale 

Polarforschung,  1882-1883.  Die  osterreichische  Polarstation  Jan  Majcn  ansgerustet 
durch  Seine  Excellenz  Graf  Hanns  Wilczek  geleitet  vom  K.  K.  Curvetten-Capitan 
£.  £.  von  Wohlgemuth.  Beobachtun^s-Ergebnisse  herausgegeben  von  der  K.  Akad. 
der  Wissensch.  Bd.  I. ;  II.,  Abth.  i.,  ii. ;  III.  4  vols,  with  plates,  la.  4°.  Wien, 
1886. 

P  flU  d.— France. 
Bureau  central  mltiorologique  de  Prance.— Annaies    .    .    .   publics 

par  E.  Mascart.  Annee  1883.  Bulletin  des  observations  franchises.  Saint-Martin- 
dVHinx.     13  pp.  la.  4°.    Paris,  1886. 

1  Bnreah   central  mltlorologique  de  France,— Bulletin  international. 

•Annee.    1886,  Jan.  1— Dec.  31.    4°. 


•  II  Him,  G.-A.  —  Resume  des  observations  meteoroJogiques  faites  pendant 
l'annee  1881,  en  quatre  points  du  Haut-Rbin  et  des  Vosges.  Compt.  rend.  acad. 
sc,  Paris,  xciv.,  stance  80  Janv.,  1882.    8  pp.  la.  8°.     [?] 

Observatoire  meteorologique    de    Saint  -  Martin  -  de  -  Hinz.  France 

(Landes).  [Observations  meteorologiques  -faites  a  Saint  Martin  de  Hinx,  par 
H.  Carlier.]  xxiie  annee.  Du  DScembre  1885  au  30  Novembre  1886.  1vol., 
-with  plates,  la.  4°.    Bayonne,  1887. 

SocUt6  des  Sciences  etarts  de  Bayonne.— Annee  meteorologique  1885-86, 

4e  deeembre  1885  &  novembre  (inclus)  188$.    Par  L,  Bouyer.    la.  P.    Sheet. 
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P  SU  e. — Germany. 

Banr,  — . — Observations  metcorologiques  faites  k  Metz,  en  1864*1869.    C  vols., 
with  plates,  8°    Metz,  1865-70.     (Mem.  acad.  imp.  Metz,  1664-70.) 
For  previous  years  see  M.  Lavoine. 
For  continuation  see  MM.  Baur  et  Muller  et  M.  Schuster. 


Bant}  — i  et  Muller}  — • — Observations  meteorologiques  faites  &  Metz  en 
1870  et  en  1871.    83  pp.  8°.    Nanoy,  1873.     (Mhn.  acad.  Metz.) 

For  previous  years  see  M.  Baur  et  M.  Lavoine.  ' 

For  continuation  see  MM.  Muller  et  Schuster. 

Centralbureau  fur  Meteorologie  und  Hydrographie  im  Grossherzog- 

thqm  Baden. — Jahresbericht  .  .  .  nebst  den  Ergebnissen  der  meteorologischen 
Beobachtungen  und  der  Wasscrstandsaufseichnungen  am  Rhein  und  an  semen 
grosscrn  Nebenflussen  fur  das  Jahr  1885,  sowie  den  Mittelwerthen  fur  das  Lustrum 
1881-1885,  und  einer  bibiiographischen  Beilage.  iv.  +  97  pp.,  11  plates,  la.  4°. 
Karlsruhe,  1886. 

. — Uebersicht  der  Ergebnisse    der  an  den  badischen   meteorologischen 

Stationen  angestellten  Beobachtungen,  nebst  Wasserstandsaufzeichnungen  an  den 
wichtigsten  Hauptpegeln  des  Rheins.     1886,  Nos.  207-218.    f°.    Sheets. 

Deutsche  Seewarte. — Meteorologische  Beobachtungen  in  Deutschland  von  25 
Stationen  II.  Ordnung,  sowie  stiindliche  Aufzeichnungen  von  3  Normal-Beobacht- 
ungsstationen  der  Seewarte  und  von  Kaiserslautern ;  die  Sturme  nach  den 
Signalstellen  der  Seewarte.  1884.  Jahrg.  vii.  (Einleitung  von  (J,  Neumayer.) 
vii.  +  275  pp.  sin.  f°.    Hamburg,  1886. 

— .— Wetterbericht.    Jahrg.  xi.     1886,  Jan.  1 — Dec.  31.    f\    Sheets. 

[Grossh.  badische  meteorologische  Centralstation.]— Ergebnisse  der  an 

den  meteorologischen  Stationen  des  Urossherzogthums  Baden  im  Jahre  1884  ange- 
stelten  Beobachtungen.  Dach  den  Angaben  der  meteorologischen  Ontralstation. 
12  pp.  la.  8°.    s.l.e.a. 

[Hauptstation  des  forstlichen  Versuchswesen  in  Preussen.]  —Jahres- 
bericht uber  die  Beobachtungs-Ergebnisse  der  von  den  forstlichen  Versucnsanstalten 
des  Konigreichs  Preussen,  des  Konigreichs  Wurttemberg,  des  Herzogthums  Braun- 
schweig, der  thuringischen  Staaten,  der  Reichslande  und  dem  Landesdirectorinm  der 
Provins  Hannover  eingerichteten  tbrstlich-meteorologischen  Stationen.  Herausge- 
geben von  Dr.  A.  Mtlttrich.    Elfter  Jahrg.,  1885.     120  pp.  8°.    Berlin,  1886. 

Konigliche  [b.]   meteorologische  Central-Station,  Munich— Beobacht- 

ungenaer  meteorologischen  Stationen  im  Kdnigreich  Bayern  unter  Beriicksichti- 
gung  der  Gewittcrerscheinungen  im  Kdnigreich  Wurttemberg  und  Grossher- 
zogthum  Baden.  Herausgegeben  .  .  .  durch  C.  Lang  und  F.  Erk.  Siebenter 
Jahrg.,  1885.      With  plates,  sm.  f\    Munchen,  1886. 


II  K  h.  meteorologische  Centralstation,  Munich.— Uebersicht  uber  die 

Witterungsverh&ltnisse  im  Konigreiche  Bay  era.     ]  886,  Jan.— Dec.    la.  f>.     Sheets. 
(Separat-Abdruck  aus  der  "  Augsburger-Abendzeitung") 

Xgl.  bayer.  meteorologische  Centralstation,  Munich.— Wetterkarte  und 

Wetterbericht.     1885-86.    Herausgegeben  durch  C.  Lang  und  F.  Erk.     2  vols, 
oblong  f°.    Munchen,  1885-86. 

Konigliches  preussisches  meteorologisches  Institut.  —  Ergebnisse  der 

meteorologischen  Beobachtungen  im  Jahre  1885.    Herausgegeben    .    •    .    durch 
W.  VOn  Bezold.    Ixix.  +  246  pp.,  5  plates,  la.  4°.    Berlin,  1887. 

Konigl.  sachsisches  meteorologisches  Institut  in  Chemnitz.— Wetter- 
bericht.   1885-86,  Jan.  1 — Dec.  31.    2  vols,  oblong  8°. 

The  Reports  for  1884  are  included  in  the  "  Jahrb.  des.  K.  sachs.  meteor. 
Inst.1'  for  that  year. 

Konigliches   statistisches    Bureau    in   Berlin.— Witterung  nach  den 

Beobachtungen  des  kOniglichen  meteorologischen  Institute.     1886,  Jan. — Dec.  4*. 
(Statist.  Korrespondenz,  Jahrg.  xii.-xiii.,  1886-87.) 

||  Lavoine*-" •• — Journal  des  observations  meteorologiques  faites  a  Metz,  pendant 
les  annees  1856, 1857, 1859.    3  vols.  8°.     (Mem..  Acad.  imp.  Metz.) 

For  continuation  see  M.  Baur. 
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jrial-KommiBsion  zur  Untersnchnng  der  deutschen  Xeere  in 

KieL — Erffebnisse  der  Beobachtungsstationen  an  den  deutschen  Kotten  iiber  die 
physikalischen  Eigenschaften  der  Ostsee  und  Nordsee  nnd  die  Fischerei*  Jahrg, 
1885.     Heft  i.— xii.     Oblong  8*.     Berlin,  1886. 

II  Xuller — et  Schuster — . — Observations  meteorologiques  faitet  &  Met*  pendant 
l'annee  1872.    85  pp.,  8°.    Nancy,  1874.     {Mem.  Acad.,  Metz.) 

For  previous  years  see  MM.  Banr  et  Lavoine. 
For  continuation  see  M.  Schuster. 

II  Schuster — .—Observations  meteorologiques  faites  k  Meta  pendant  les  annees 
1874,  1875,  1877,  1879, 1881, 1882.  6  vols.  8°.  Nancy,  1876-79  ;  Meta,  1885-86, 
{Mem.  acad.  Metz.) 

For  previous  years  see  MM.  Lavoine,  Baur,  et  Muller. 

Wetterwarte  der  Hagdeburgiflclien   Zeitung.— Jahrbuch  der  meteoro- 

logischen  Beobachtungen.  .  .  .  Eerausgegeben  von  Dr.  R.  AagmaTiii.  Jahrg. 
III.  1884.    With  plates,  la.  4°.    Magdeburg,  1886. 


P  A*  f. — Great  Britain  and  Ireland. 

Aitken,  J,— Meteorological  tables  for  the  years  1 88 1-1  £86.  Compiled  from  obser- 
vations taken  at  Braemar,  Aberdeenshire.    Oblong  la.  8°.    Sheets. 

Army  Medical  Department.  London.— Annual  abstract  of  meteorological 

observations  taken  at  Netley  and  foreign  stations  in  the  year  1884.     14  pp.  la.  8°. 
{Army  Med.  Dep.  Rep.,  1884,  App.  xviii.,  p.  886.) 

II  Eaton*  H.  S. — Report  on  the  temperature  and  the  rainfall  of  the  Croydon 
district,  1881-85.     36  pp.,  8°.     {Trans.  Croydon  microsc.  nat.  hist.  Club,  1886.) 

II  FOX,  W.  K— Tables  of  sea  temperature,  bright  sunshine  and  climate  at  Falmouth, 
for  the  year  1885,  and  notes  by  W.  L.  Fox,  with  other  meteorological  tables  for 
West    Cornwall    and  the  Scilly  Islands.     14  pp.,  1  diagram,  8°.    Falmouth,  s.a. 

{Ann.  Rep.  R.  Cornwall  Polyt.  Soc,  1885.) 

• 

Glyde,  E.  E.  —  Abstract  of  meteorological  observations  made  at  Kirkham, 
Babbacombe,  Torquay,  during  the  years  1882-86.    £>.    Sheets. 

[Hoarder,  0.  J.]— Meteorological  report  for  the  year  1885.  Taken  at  the  Joint 
Counties  Asylum,  Carmarthen.  4°.  Sheet.  {Ann.  Rep.  Com.  of  Visitors  of  the 
Joint  Counties  Asylum,  Carmarthen,  1885.) 

Howarth)  E.— Meteorology  of  Sheffield,  1885.    8  pp.,  1  diagram,  4°.    s.l.e.a. 

McLandsborough,  J.,  and  Preston,  A.  E,— Meteorology  of  Bradford  for  1886. 
K    Sheet 

Marriott,  W. — The  meteorological  record.  Monthly  results  of  observations 
made  at  the  stations  of  the  Royal  Meleorological  Society,  with  remarks  on  the 
weather  for  the  year  1885.    Vol.  v.,  with  map,  la.  8°.    London,  1886. 

Contains  also  "  Meteorology  of  England  during  the  quarter  ending  Dec.  81, 
1885.    By  J.  Glaisher." 

H  Merrifleld,  J.— Meteorological  summary  for  the  year  1886.  Oblong  la.  8°. 
Sheet.     {Western  Daily  Mercury,  1887,  Jan.  8.) 

Meteorological  Council.  London.— Hourly  readings  from  the  self-recording 
instruments  at  the  seven  observatories  under  the  Meteorological  Council,   1883. 

1  vol.  la.  4°.    London,  1 886. 

Meteorological  Office,  London.— Daily  weather  report.  1886.  Jan.  1— Dec  81. 

2  vols.  la.  4°.    s  l.e.a. 

.—Meteorological  observations  at  stations  of  the  second  order  for  the 

years  1882.    2  +  218  pp.,  1  plate,  la.  4°.    London,  1887. 

.—The  weekly  weather  report  of  the  Meteorological  Office  for  the  year 
1886  (vol.  iii.,  new  series),  containing  synoptic  charts,  and  descriptive  summaries  of 
the  weather  for  each  day  ;  also  tabular  summaries  of  temperature,  rainfall,  and  bright 
sunshine,  for  each  week.    With  three  appendices.     1  vol.  la.  4°.    London,  1887. 


II  Moore,  J.  W.— Remarks  on  the  climate  of  Dublin,  based  upon  20  yean' 
observations.    19  pp.  89.    Dublin,  1886.     {Dublin  Journ.  Med*  Sc>,  1886,  July.) 
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Peek,  C.  E.— Meteorological  observations  for  the  year  1886.    Rousdon  Obser- 
vatory, Devon.    Vol.  iii.    28  pp.  4°    London,  1887. 


>,  C.  L. — The  summary  of  a  meteorological  journal,  kept  by  C.  L.  Prince, 
at  his  observatory,  Crowborough,  8ussex.      1886.    4  pp.  sm.  f>.    s.l.e.a. 

Baddiffe  Observatory,  Oxford. — Results  of  meteorological  observations  made 
at  the  Kadcliffe  Observatory,  Oxford,  in  the  year  1883,  under  the  superintendence  of 
E,  J.  Stone.    Vol.  XLI.    xii.  + 181  pp.  la.  8°.    Oxford,  1886. 

II  Richards,  W.  H. — Abstract  of  the  weather  at  Penzance  and  neighbourhood,  for 
the  year  1 886,  together  with  meteorological  records  for  six  years,  from  1881  to 
1886,  both  inclusive.     Slip.     ["  Cornish  Telegraph.9'] 

Severn  Fishery  District. — Tables  and  diagrams,  showing  the  rainfall,  tempera- 
ture, and  height  of  the  rivers,  in  the  Severn  fishery  district,  in  1885,  referred  to  in 
Appendix  XI.  of  the  19th  Annual  Report  of  the  Board  of  Conservators  of  the 
Severn  fishery  district.    49  pp.,  4  diagrams,  8°.    Worcester,  1886. 

Stonyhnrst  College  Observatory. — Results  of  meteorological  and  magnetics! 
observations  by  the  Rev.  S.  J.  Perry.     85  pp.  sm.  8°.    Roehampton,  1886. 

The  Appendix  contains  "  Results  of  met.  obsns.  taken  at  St.  Ignatius'  College, 
Malta,  by  the  Rev.  J.  Scoles.     1885." 

II  Wright}  P. — Rainfall,  temperature,  and  sunshine  in  Montgomeryshire,  during 
10  years,  ending  1884.  12  pp.  8°.  (Montgomeryshire  Collect.,  X VIII.,  jot*  xxxvii., 
1885.) 


P  flU  g- — Holland. 
Koninklijk    nederlandsch    meteorologisch    Institnut— Nederlandsch 

meteorologisch  Jaarboek.    1878  DeelH.,  1885.     XXVII.,  XXXVII.  Jaarg.    2  vols, 
oblong  8°.    Utrecht,  1886. 


P  &U  h.— Italy. 

II  GtaSparis,  A.  de. — Riassunti  decadici  e  mensili  delle  osservaxioni  meteoriche 
fatte  nel  R.  Osservatorio  di  Capodimonte  nell*  anno  1884.  8  pp.  la.  4°.  (Rend.  R. 
Accad.  Sc.  Fis.  Mat.  Napoli,  1886.     Giugno,  Fate.  6.) 

Osservatorio  COntrale  di  SiraCUSa. — Osservasioni  nieteorologjehe  fatte 
nell'  osservatorio  centrale  di  Siracusa  e  nelle  stazioni  della  rete  meteorico-agraria 
della  provincia.    Anno  x.,  1886,  Jan.-Dec.    8°.    Siracusa,  s.a. 

Osservatorio  [Centrale]  di  Siracusa.— Quadro  riassuntivo  delle  osservaxioni 

meteorologiche  fatte  nel  quinquennio  1880-81-82-83-84.    sm.  f\    Sheet 

Osservatorio  della  Regia  Universita  di  Torino.— Bollettino.   Anno  XX^ 

1885.  95  pp.  oblong  la.  8°.    Torino,  1886. 

Osservatorio  meteoroloeico  del  R.  Istitnto  aautico  di  Riposto.— 

Boliettino  mensile.    Anno  XII.,  1886.    Fasc.  1-12.    sm.  f».    Riposto,  1888. 

R.  Osservatorio  astronomico  di  Brera  in  Milano.— Osservaxioni  meteoro- 
logiche eseguite  nell'  anno  1886  col  riassunto  composto  sulle  medesime  da 
E.  Pini    66  pp.  sm.  f\    (Milano,  1887.) 

Society  meteorologica  italiana. — Boliettino  decadico  pubblicato  per  cura 
dell'  osservatorio  centrale  del  Real  Collegio  Carlo  Alberto  in  MoncalierL 
Anno  XIV.,  1884-85.    Nos.  1-12.     sm.  f\    s.l.e.a. 

Ufficio  centrale  di  Meteorologia,  Roma.— Boliettino  meteorico.  Anno  vm., 

1886,  Jan.  1— Dec.  31.    la.  4°.    Sheets. 


P  <iH,  i. — Norway. 
Horwegisches  meteorologisches  Institut.— Jahrbuch    ...  fur  1885, 

Herausgegeben  von  H.  Holm     1  vol.,  sm.  f°.    Christiania,  1886. 
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P  8U  j. — Portugal, 
Observatorio  do  Infante  D.  Lnii.— Annaes.  1884.    Vol.  xxii.,  145  pp. 

f*.    Lisboa,  1886. 

. — Annaes.    .    .    Observacoes  dos  postos  meteorologicos  segundo  o  piano 

adoptado  no  Congresso  de  Vienna  d' Austria.     1888.     1  vol.,  f°.    Lisboa,  1886. 
. — Boletim  meteorologico.    1886,  Jan.  1— Dec.  31.    f°.    Sheets. 

. — Postos   meteorologicos.     Annexos    aos  Annaes    do  Obserratorio  do 

Infante  D.  Luiz.     1879.    74  pp.  f>.    Lisboa,  1885. 

Observatorio  meteorologico  e  magnetico  da  Universidade  de  Coimbra. 

— Observacoes  meteorologicas  feitas  no  •  .  .  anno  de  1885.  (Frefacio  por 
A.  S.  ViigaS.)    ix.  +  136  pp.  f6.    Coimbra,  1886. 

P  gJU  k« — Russia. 
Expedition  der  kaiserl.  russischen  geographischen  Gesellschaft— 

Beobachtangen  der  russischen  Polarstation  an  der  Lenamtindung.  II.  Theil. 
Meteorologische  Beobachtungen,  bearbeitet  yon  A.  Eigner.  I-  Liefernng. 
Beobachtungen  vom  Jahre  1882-88,  herausgegeben  unter  redaction  Ton  &  Lenz. 
xxvii.  +  157  pp.,  11  plates,  la.  4°.    8.1.,  1886. 

Infltatnt  m&tlorologique  central  de  la  Socilte  des  Sciences  de  Fin- 

lande. — Observations  pubhees  par  .  .  .  Vol.  I.-II.  Observations  me*teoro- 
logiqoes  faites  a  Helsingfors,  1882-83.    2  vols.  f».    Helsingfors,  1886. 

Physikalisches  Central-Observatoriiun,  St.  Petersburg.— Annalen .   .    . 

Herausgegeben  von  H.  Wild.  Jahrg.  1885.  Theil  I.  und  II.  1  vol.,  with  plate, 
sm.  f°.    St  Petersburg,  1886. 

In  the  Russian  language  also. 
. — Meteorologisches  Bulletin.    1886,  Jan.  1 — Dec.  81.    f\    Sheets. 

In  the  Russian  language  also. 

Soci6t6  des  Sciences  de  Finlande. — Exploration  Internationale  des  regions 
polaires.  1882-33  et  1883-84.  Expedition  polaire  Finlandaise.  Tome  I.  M&eoro- 
logie.  Observations  fakes  aux  stations  de  SodankylA  et  de  Kultala  par  S.  Lem- 
Strom  et  E.  Bie80.    v.  +  18  +  172  pp.,  5  plates,  la.  4°.    Helsingfors,  1886. 

Tifliser  physikalisches  Observatorinm.  — Meteorologische  Beobachtungen 
.  .  .  im  Jahre  1885.    Herausgegeben  von  J.  Hielberg.    iv.  +  162  pp.  la.  8°. 
Tifiis,  1886. 

In  the  Russian  language  also. 

P  &♦  1 — Spain. 
Instituto  y  Observatorio  de  Marina  de  San  Fernando.-- Anales .   .    . 

publicados  de  orden  de  la  Superioridad,  por  el  Director  Don  C.  Pujazon. 
Seccion  2*.  Observaciones  meteorologicas.  Ano  1885.  iv.  +  134  pp.  f°.  San 
Fernando,  1886. 

[Instituto  y]  Observatorio  de  Marina  de  San  Fernando.— Boletin 

meteorologico.     1886,  Jan.  1— Dec.  31.    sm.  f>.    Sheets. 

P  g|#  m. — Sweden. 
KongL  Svenska  Vetenskaps-Akademien,  Stockholm.— Meteorologiska 

iakttagelser  i  Sverige  utgifna  af  kongl.  Svenska  Vetenskaps-Akademien,  anstflda 
och  utarbetade  under  inseende  af  meteorologiska  Central- Anstalten.  Bd.  xxiii.  2  dra 
Serien,  Bd.  9.     1681.    viii.  +  157  pp.  la.  4°.    Stockholm,  1886. 

In  the  French  language  also. 

Meteorologiska  Central-Anstalt,  Stockholm.— M&nadsdfversigt  af  v&der- 

leken  i  Sverige    till   landtbrukets  tjenst   utgifven  under  meteorologiska  Central- 

Anstaltens  inseende  af  Dr.  H.  E.  Hamberg.  "Arg&ng.  VI.  1886.  f». 
Stockholm,  1887. 

Observatoire  m6t6orologique  de  rUniversitt  d'UpsaL— Bulletin  mensuel. 

Vol.  xvii.,  annle  1885.  Par  Dr.  H.  H.  HildebrandSBOIL  74  pp.  la.  4°.  Upsal, 
1884-85. 
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P  21*  n* — Switzerland. 

II  K&mmermailB,  A. — Re'sume*  m&eorologique  de  l'annee  1885  pour  Geneve  «t 
le  Grand  Saint-Bernard.  41  +  84  pp.  8°.  Geneve,  1886.  Arch:  sc  :  pays  :  nat: 
1886,  JoiUet 

Schweixerische  meteorologische  Centralanstalt  in  Zurich.— Wetter- 

bericht.    1886,  Jan.  1 — Dec.  SI.    am.  f».    Sheets. 

In  the  French  language  also. 

Schweizerische  meteorologische  Centralanstalt— Schweiierischemeteoio- 

logische  Beobachtungen.    Supplementband  I.    iv.  +  266  pp.  4°.    Zurich,  1885. 

P  U.  Asia,    a.*— General. 

Borneo. — [Meteorological  Observations  at  Sandakan  for  1885  ;  Papar  for  Jan. 
to  June  1885  ;  and  rainfall  returns  for  Silam  for  1885.]  2  pp.  am.  f>.  {Br.  N. 
Borneo  Herald,  1886,  Feb.  1,  p.  29.) 

Hong-Kong  Observatory. — Annual  weather  report  of  the  director  of  the 
observatory,  for  1885.     17  pp.  sin.  P>.    Dated,  16th  March  1886. 

. — Observations  and  researches  made  at  Hong-Kong  Observatory,  in  the 

year  1885.    By  W.  Doberck.    31  + 144  +  20  pp.  f>.    Hong-Kong,  1886. 

(Hong-Kong  0b8erYatory.) — Report  of  the  director  of  the  observatory  on 
five-day  means  of  the  principal  meteorological  elements,  for  1885.  8  pp.  sm.  f*. 
Dated  17th  March,  1886. 

Imperial   meteorological   observatory.    Tokio.— Monthly  and   yearly 

means,  extremes,  and  sums  for  the  years  1883,  1884,  1885.     86  pp.  la.  8°.    sJ.ca. 

In  the  Japanese  language  also. 

. — Monthly  summaries  and  monthly  means  for  the  year  1885,  with  42  maps 
85  pp.,  I  chart,  la.  8°.    s.l.e.a. 

In  the  Japanese  language  also. 


■--■  . — Report  of  the  meteorological  observations  for  the  ten  years  1876-1885 
made  at  the  Imperial  Meteorological  Observatory  of  Tokio.  9  +  85+2  pp., 
22  plates,  la.  8°.    s.Le.a. 

In  the  Japanese  language  also. 

-  ■  ■■  . — Tokio  meteorological  report  for  the  year  1885,  prepared  from  tri-hourly 
observations.     10  +  85  pp.,  13  plates,  la.  8°.    s.l.e.a. 

In  the  Japanese  language  also. 


-*— — .— Tri-daily  weather  maps,  reports,  remarks,  and  indications.  1886,  Jan.— 
Dec.     12  vols.  4°.    s.l.e.a. 

In  the  Japanese  language  also. 

NaVal  Observatory.  Tokio.— Monthly  report  of  the  meteorological  and 
magnetical  observations  during  January  to  December  1886,  at  the  Naval  Observa- 
tory, in  the  Hydrographic  Office,  Tokio.  With  summary  for  the  year.  IS  parts, 
1  diagram,  la.  8°.    s.l.e.a. 

— . — Table  of  the  meteorological  observations  made  during  1877  to  1885. 
With  diagram.    2  sheets,  la.  f°. 

In  the  Japanese  language  also. 

Observatoire  magn6tique  et  m6t6orologique  de  Zi-ka-wei— Bulletin 

mensuel.    Tome  xi.,  annee  1885.    With  plates,  sm.  f*.    Zi-ka-wei,  1886.. 

Principal  Civil  Medical  Officer.  Straits  Settlements.— Annual  report  on 

meteorological  observations    in  the   Straits   Settlements  for   the    year   1886,  by 
T.  I.  RoWell.    12  +  48  +  12  pp.,  4  plates,  sm.  ft    Singapore,  1887. 

. — Meteorological  report  for  the  year  1885.      12  pp.,  4  plates,  sm.  ft 

s.j.e.a. 

II  (Surveyor  General's  Office,  Colombo.)— Report  on  the  meteorology  of 

Ceylon  for  the  year  1885.    By  P.  C.  H.  Clarke.    83  pp.,  3  plates,  1  table  of 
rainfall,  sm.  f*.     (Administration  Rep.,  1885,  Part  ii.,  p.  41  B.) 

Surveyor  General's  Office,  Colombo.— Results  of  meteorological  observations 
in  Ceylon  during  the  months  of  January  to  December  1886.  ft  Sheets.  (JSuppl. 
to  ike  Ceylon  Gov.  Gazette,  1886-87.) 
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P  &•  b.— India. 

[Meteorological  Office,  Allahabad.] —Brief  sketch  of  the  meteorology  of 
the  North  west  Provinces,  Oadh,  and  Eastern  Rajputana  for  the  year  1885.  11  pp. 
8m.  fb.    s.l.e.a. 

[Meteorological  Office.  Bengal]  —  Bay  of  Bengal  weather  chart.  1886, 
Jan.  1 — Dec.  81.    am.  f>.    Sheets. 

Meteorological  Office,  Bengal — Bengal  daily  weather  report.  1886,  April  27 
— Nov.  4.    sm.  f°.    Sheets. 

These  reports  are  only  published  daring  the  rainy  season. 

(Meteorological  Office,  Bengal.) — Meteorological  and  rainfall  table  of  the 
Province  of  Bengal  for  the  weeks  ending  January  8  to  December  31,  1886.    f°. 

(  .) — Meteorological  and  rainfall  table  of  the  Province  of  Bengal  for  the 

months  of  January  to  December  1886,  with  annual  tables,    sm.  f>. 

[Meteorological  Office,  Bombay.] — Brief  sketch  of  the  meteorology  of  the 
Bombay  Presidency  in   1885-86.     (By  P.  Chambers.)     8  pp.,  I  plate,  sm.  f». 

(Meteorological  Office,  Calcutta.) —Preliminary  report  on  the  meteorology 
of  the  year  1885  prepared  in  the  meteorological  office,  Government  of  India. 
10  pp.  sm.  P.     (Simla,  1886.) 

[Meteorological  Office,  Calcutta.] — Report  on  the  meteorology  of  India  in 

1884.  By  H.    P.  Blanford.     Tenth  year.     1  vol.,  with  plates,   f\    Calcutta, 
1886. 

Meteorological  Office,  India. — Abstract  of  the  results  of  meteorological 
observations,  taken  at  the  Alipore  Observatory  In  the  months  of  Jan. — Dec.,  1886. 
sm.  f\     Sheets. 

. — Meteorological  observations  recorded  at  six  stations  in  India  in  the  year 

1885,  corrected  and  reduced.    Published    .    .    .    under  the  direction  of  H.  P. 
Blanford.    xiv.  +  191  pp.  fl>.    Calcutta,  1886. 

— — , — Results  of  the  meteorological  observations  taken  at  the  Alipore 
Observatory,  from  3rd  January  1886  to  1st  January  1887. 

[Meteorological  Office,  India.]— Weather  report.  1886,  Jan.  1— Dec.  31. 
f°.    Sheets. 


P  <ff. — Africa. 

Egyptian  War  Office. — Monthly  bulletin  of  meteorological  observations  taken 
at  the  Khedivial  Observatory,  Cairo  (Abbassieh),  1886,  July-Dec.  Nos.  84  to 
39.    4°.     Cairo,  1886. 

Por  previous  observations  see  "  Observatoire  Khe^tivia)  du  Caire." 

Laboratoire  Khedivial,  Cairo.  —  Observations  me'teorologiques  faites  au 
Caire.    1884,  Jan. — Dec.    la.  4°.    s.l  e.a. 

For  continuation  see  "  Observatoire  KheMivial  du  Caire." 

Observatoire  Khldivial  dn  Caire. —  Resume*  mensuel  des  observations 
mlteorologiques  faites  a  l'observatoire  KheMivial  dn  Caire  (Abbassieh).  1885, 
Jan. — 1886,  June.    Nos-  16  to  33.    la.  8°.    Le  Caire,  1885-86. 

Por  previous  observations  see  "  Laboratoire  KheMivial."    Por  continuation 
see  "  Egyptian  War  Office." 

Boyal  Alfred  Observatory,  Mauritius.— Results  of  the  meteorological 

observations  taken  during  the  years  1884  and  1885,  at  the  Boyal  Alfred  Observatory, 
Mauritius.    2  vols.  f>.    s.l.e.a. 

Service  central  m6t6orologique  de  l'Algirie.—  Bulletin  mensuel.    Dec. 

1884 — Dec.  1885.    Nos.  1-13.     sm.  f».    s.l.e.a. 

[Service  m6t£orologi<rae  dn  Gonvernement  gin6ral  de  l'Alg6rie.]— 

Bulletin  me'teorologique  de  rAlgerie,     Annees  xic — xii%  1886,  Jan.  1— Dec.  31. 
Oblong  sm.  f°.     Sheets. 
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P  9.  — America,    a.  Canada. 

DentfChe  Polar-XonilllilfiolL—  Die  Internationale  Polarforschnng  1882-83. 
Pie  Beobachtungs-Ergebnisse  der  deutschen  Stationen.  Band  1.  Kingua-Fjord 
and  die  metcorologischen  Stationen  II.  Ordnung  in  Labrador,  Hebron,  Okak, 
Nain,  Zoar9  Hoffenthal,  Rama,  sowie  die  magnetischen  Obterratorien  in  Breslan  and 
Gditingen.  Herausgegeben  im  Anftrage  der  deutschen  Polar-Kommission  von  Prat 
Dr.  Hemnayer  und  Prof.  Dr.  Bdrgen.  I  toL,  with  plates,  la.  4".  Berlin, 
1886. 

For  Band  II.  see  P.  fi.  d. 

Gordon,  A.  R.— Report  ot  the  second  Hudson's  Bay  Expedition  under  the 
command  of  Lieut,  A.  R.  Gordon,  R.N.,  1885.     112  pp.,  5  platea,  la.  8*.    sJ.e.a. 

Kaffnetical  ObicTVatory,  Toronto.— General  meteorological  register  for  the 
year  1886.    6  pp.  8*.    sJ.e4L 

P  B«  b. — United  States. 

Jfart  Eae. — Obeervationa  of  the  International  polar  expeditions,  1882-83.  Fort 
Rae.  (Preface  by  H.  P.  Dawson.)  »▼.  +  826  pp.,  82  plates,  la.  4°.  London, 
1886. 

Hiniichs,  G. — Iowa  weather  report  for  1888.  Report  of  the  Iowa  weather 
serrice  for  the  year  1883.    208  pp.  8°.    Des  Moines,  1885. 

Vow  York  Meteorological  Observatory.— Report*   .   .   .   For  the  yean 

1885-86.     2  vols.,  1  plate,  4°.    New  York,  s.a. 

(Nipher,  F.  B.)— [Bulletin  of  the]  Missouri  Weather  Service.  1886,  Jan.— Dec 
4». 

Office  of  the  Chief  Signal  Officer,  Washington.— Summary  and  review 

of  international  meteorological  observations  for  the  months  of  January  to  December 
1885.    With  plates,  la.  4°.    Washington,  1886. 

This  is  a  continuation  of  the  "  Bulletin  of  international  meteorology." 
——.—  War  Department    weather  map.     1886,  Jan.  1 — Dec.  81.     la.  f>. 
Sheets. 

F  J&>  c — Central  America. 
Xinisterio  de  Fomento  de  la  Bepnblica  Kexicaaa.— Boletin.    Tomo  x. 

1885,  Nos.  1-109.    la.  P.    Sheets. 

P  IB*  d. — South  America, 

Conservafao  de  PortOS,  Bio  Grande  do  SnL— Observances  meteorologicas 
Fev.— De*.  1882 ;  Abril— Dea,  1 883.    20  cards,  4°. 

Conserrafao  do  Porto  de  Bio  Grande  do  SnL— Resumo  das  observances 

meteorologicas  feitas  durante  os  annos  de  1877  a  1882.    L.  Netto,  Engen°  Director. 
28  pp.  sm.  f>.    Not  printed. 

II  Denza,  F. — Le  osservaxioni  meteorologiche  eseguite  di  Giacomo  Bove  nel 
territorio  Argentino  delle  missioni  ed  il  clima  del  Parana.  54  pp.,  2  tables,  sm.  8*. 
Torino,  1886.     (Boll.  mens.  soc.  meteor,  ital,  v.,  Num.  6,  7,  8.) 

Deutsche  Polar-Kommission. — Die  Internationale  Polarforschnng,  1882-88. 
Die  Beobachtungs-Ergebnissc  der  deutschen  Stationen.  Band  II.  Sud-Georgien 
und  das  magnet  ische  Observatorium  der  Kaiserlichen  Marine  in  Wilhelmshaven. 
Herausgegeben  im  Auftrage  der  deutschen  Polar-Kommission  von  Prof.  Dr. 
XTenmayer  und  Prof.  Dr.  Bdrgen.     1  vol.,  with  plates,  la.  4°.    Berlin,  1886. 

For  Band  I.  see  P.  D.  a. 

||  Doerillg,  0. — Observaciones  meteorologicas  practicadas  en  Cordoba  (Republic* 
Argentina)aurante  el  ano  de  1884.  90  pp.  la.  8°.  Buenos  Aires,  1885.  (Bol. 
Acad.  Nac.  Cienc.  Cdrdoba,  viii.,  p.  259.) 

||  Hfann],  J. — Zum  Klima  von  Uruguay.    1  p.  sm.  f°.     (Meteor.  Zeitsckr. 

1886,  Juli,  p.  824.) 

Obtervatorio  astron6mico  de  Santiago.— Observaciones  meteorolojicaa. 

J.  L  Yergara,  Director.    1882-84.    xxxiii.  +  119  pp.,  30  plates,  la.  8*.   Santiago 
de  Chile,  1885. 
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F  9*  e< — West  Indies. 

Hall,  M.— Observations  made  on  the  Bine  Mountain  Peak.  5  pp.  sm.  f». 
Kingston,  1887. 

II  (Hall,  M.)— Weather  report  for  the  months  of  Jan.  to  Deo.  1886.  Nos.  62-74. 
sm.  f°.    Kingston,  1886-87.     [From  the  Jamaica  Gazette."] 

W[alcott],  R.  B. — Meteorological  observations  taken  at  the  Commercial  Hall, 
by  T.  L.  Ince,  and  at  Joes  River  House,  St  Joseph's,  Barbados,  daring  the  weeks 
ending  4th  Jan. — 31st  May,  1885.    Slipsi 

Discontinued  after  this  date. 

P  QS. — Australasia. 

(Fraser,  M.  A.  C.) — Meteorological  report  [for  Western  Australia]  for  the 
year  1885.     16  pp.  f°.    Perth,  1886. 

Melbourne  Observatory. — Monthly  record  of  results  of  observations  in  meteoro- 
logy, terrestrial  magnetism,  etc.,  etc.,  taken  at  the  Melbourne  Observatory,  together 
with  abstracts  from  meteorological  observations  obtained  at  various  localities  in 
Victoria.  Under  the  superintendence  of  R.  L.  J.  EUery.  1885-86,  Jan. — Dec, 
la.  8°.    Melbourne,  s.a. 

(Meteorological  Observer,  HobartJ—Meteorological  observations  made  at 
Hobart  and  other  places  in  Tasmania  during  the  year  1885.  25  pp.  sm.  f°. 
Hobart,  1886. 

Tebbutt,  J. — Results  of  meteorological  observations  made  at  the  Private  Obser- 
vatory of  Johu  Tebbutt.  the  Peninsula,  Windsor,  New  South  Wales,  in  the  years 
1882,  1888,  1884  and  1885.    vii.  +  18  pp.  sm.  ib.    Sydney,  1686. 

P  dF.— Sea. 
*  Danisches  meteorologisches  Inetitut  und  deutsche   Seewarte.  — 

Tagliche    synoptische  Wetterkarten    fur    den    nordatlantischen    Ozean    und    die 
.anhegenden  Theile  der  Kontinente.    Zweites,  drittes  und  viertes  Quart.    (Mara  bis 
Aug.  1882,  Sept.  bis  Nov.  1883.)    8  vols.,  with  charts,  f>.  Copenhague  et  Hambourg, 
1885. 

In  the  French  language  also. 

Deutsche  Seewarte. — Mittheilungen  der  Deutschen  Seewarte  fiber  das  Wetter 
auf  dem  Nordatlantischen  Ocean.    August — October  1885.    sm.  f>.  3  sheets. 

. — Hesultate    tncteorologischen  Beobachtungen  von  deutschen  und   hol- 

landischen  Schiffen  fur  Einfrradfelder  dee  nordatlantischen  Ozeans.  Quadrat  148. 
No.  VI.    zxvi.  +  194  pp.  la.  4°.    Hamburg,  1886. 

Koninklijk  nederlandsch  meteorolorisch  Institnnt— Atlas  eamengesteld 

uit  de  meteorologische  waarnemingen,  van  net  Soboouerschip  "  Willem  Barents," 
in  de  jar  en  1878-84.  (Voorrede  door  P.  F.  Van  Heerdt)  7  pp.,  26  plates, 
oblong  sm.  f°.    Utrecht,  1886. 

Meteorological  Council,  London.  —  Synchronous  weather  charts  of  the 
North  Atlantic  and  the  adjacent  continents  for  every  day  from  1st  August  1882  to 
31st  August  1883.    Parts  i.,  ii.    2  pp.,  66  charts,  la.  K    London,  1886. 

Meteorological  Society  Of  Mauritius.— Synoptic  weather  charts  of  the 
Indian  Ocean  for  the  month  of  January  1861.    16  charts,  oblong  f\    B.l.e.a. 

Q— METEOROLOGY.— TABLES. 

II  Dorna,  A. — Tavola  logipsometrica.  Letta  nelT  adunanaa  del  27  Marzo,  1870, 
63  pp.  8°.     (AtU  R.  AccatL  Sc.  Torino,  v.  e  vi.) 

||  Schreiber,  P. — Beitrag  aur  Frage  der  Reduction  von  Barometerst&nden  auf 
ein  anderes  Niveau.    18  pp.  la.  4°.    Halle,  1884.    (Leopoldina,  xx.) 

S— OZONE. 

II  McLeod,  H. — On  the  electrolysis  of  aqueous  solutions  of  sulphuric  acid,  with 
special  reference  to  the  forms  of  oxygen  obtained.     19  pp.,  2  plates,  8°.    (Jonrn* 
'  Chem.  Soc,  xlix.,  1886,  p.  591.) 
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T  -PERIODICALS,  PROCEEDINGS,  TRANSACTIONS,  AND 

ANNUAL  REPORTS. 

Aardrtffakundig  Genootschap,  Amsterdam.— Ttfdschrift.      Bgbladen. 

Eerste  deel    With  plates,  4°.    Amsterdam  en  Utrecht,  1879. 

Acidemia  national  de  dentins  en  Cftrdoba.— Boletin.    Tomo  viii.   la.  8*. 

Buenos  Aires,  188$. 

AttUUmie  des  Sciences,  Paris. — Comptes-Rendus  hebdomadaires  des  seances. 
•    .    .   Tomes  ciL— ciii.,  1886.    S  vols.  4°.    Paris,  1886. 

American  Meteorological  Journal— A  monthly  review  of  meteorology, 

medical  climatology  and  geography.  Vol.  II.,  May,  1885— April,  1886.  la.  8*. 
Ann  Arbor,  s.a. 

American  Philosophical  Society. — Proceedings  of  the  American  Phiio- 

sophical  Society  held  at  Philadelphia  for  promoting  useful  knowledge.  Vol.  xxiii. 
Jaii.-Dec.  1886.    1  vol.,  with  plates,  la.  8".    Philadelphia,  1886. 

Archives  des  sciences  physiques  et  natorelles.  —  Troisieme  periode. 

Tomes  xv.-xvi.    2  vois.,  with  plates,  8°.    Geneve,  1886. 

Assmann,B. — Das  Wetter.  Meteorologische  Monatsschrift  fiir  Qebildete  alter 
Staude.    iii.  Jahrg.,  1886.    With  plates,  la.  8°.    Magdeburg,  1887. 

Association  SCientillqne  de  France.— Bulletin  hebdomadaire.  Deuxieme 
aerie.    Tomes  xiiL-xiv.,  1886-87.    2  vols.  8°.    Paris,  1886. 

Discontinued  after  this. 

Azambuja,  €h  A.  de.—  Annuario  da  Provincia  do  Bio  Grande  do  Sul  para  nos 
annos  1885-1887.    8  vols.  sm.  8°.    Porto  Alegre,  1684-86. 

British  Association  for  the  Advancement  of  Science.— Report  of  the 

fifty-fifth  meeting  of  the  British  Association  for  the  Advancement  of  Science ;  held 
at  Aberdeen  in  September  1885.  xcii.  +  1284  +  111  pp.,  8  plates,  8°.  London, 
1886. 

Bureau  central  mitlorologique  de  France.— Annates  .  .  .  pubtiees 
perE.  Mascart. 

Annee  1883.    II.  Bulletin  des  observations  franoaises  et  revue  climatologique. 

1  vol.,  with  plates,  la.  4°.    Paris,  1886. 
1884.      I.  fitude  des  oragee  en  France  et  memoires  divers.    1  voL,  with 
plates,  la  4°.    Paris,  1886. 

III.  Ploies  en  France.    1  vol.,  with  plates,  la.  4°.    Paris,  1886. 

IV.  Mlteorologie  generate.    1  vol.,  with  plates,  la.  4°.     Paris, 

1886. 

Bureau  Of  Industries,  Toronto.— Annnal  report  of  the  Bureau  of  Industries 
for  the  Province  of  Ontario.  1885.    iii.  +  exltx.  +  77  pp.  la.  8°.    Toronto,  1886. 

Contains  some  meteor,  obsns. 

Cambridge  Philosophical  Society.— Proceedings.   Vols,  iv.— v.    1880-86. 

S  vols.,  with  plates,  8°.  Cambridge,  j  883-86. 

*  Ciel  et  Terre.— Revue  populaire  d'astronomie,  de  meteorologie,  et  de  physique 
du  globe.  2«  sene,  annee  ii. ;  1"  Mors  1886—15  Flvrier  1887.  1  vol.,  with  plates, 
8°.    Bruxelles,  s.a. 

Comiti  international  des  Poids  et  Mesures.— Proces-verbaux  des  seances 

de  1885.  235  pp.  8°.  Paris,  1886. 

Commission  m&lorologique  du  Dlpartement  de  Vaucluse.— Compte- 

Rendu  pour  l'annee  1885.    29  pp.,  5  plates,  sm.  P.    (Avignon,  s.a.) 

Deutsche  SeewartC  —  Aus  dem  Archiv  der  Deutschen  Seewarte.  vii.  Jahrgang, 
1884.    With  plates,  4°.    Hamburg,  1886. 

.«— Monatliche  Uebersicht  der  Witterung  fiir  jeden  Monat  des  Jahres  1885. 
Jahrg.  x.    With  plates,  la.  8°.    Hamburg,  sju 

FSnska  Vetenskaps-Societeten.— OfVersigt  af  Finska  Vetenskaps-Sodeteteiis 
fdrhandlingar.    xxvii.    1884-1885.    With  plates,  8°.    Helsingfors,  1885. 

Franklin  Institute,  Philadelphia.— The  journal  of  the  Franklin  Institute, 
devoted  to  science  and  the  mechanic  arts,  published  by  the  Institute,  under  the 
direction  of  the  Committee  on  publication.  Third  series,  vols,  xci-xcii.,  1886. 
S  vols.,  with  plates,  8°.    Philadelphia,  1886. 
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Geological  and  Natural  History  Survey  and  Museum  of  Canada.— 

Beport  of  progress,  1882-83-84.     1  vol.,  with  plates  and  maps,  la.  8°.     Montreal. 
1885. 

Geological  and  Natural  Hiqbory  Surrey  of  Canada.— Annual  report. 

New  series.    Vol.  I.,  1885.     1  vol.,  with  plates  ana  maps,  la.  8°.    Montreal,  1886. 

(Government  Observatory,  Bombay.)— Beport  on  the  condition  and  pro- 
ceedings of  the  Government  Observatory,  Colaba,  for  the  year  which  ended  with 
the  30th  June  1885  and  1886.    2  vols.  f°.    s.l.e.a. 

Hansa. — Zeitschrift  fur  Seewesen.  (Redigirt  und  herausgegeben  von  W.  Von 
Freeden.)    xxiii.  Jahrg.,  1886.    sm.  f».    Hamburg,  s.a. 

Hong-Konff  Observatory. — Annual  report  of  the  director  of  the  observatory 
for  the  year  1885.  3  pp.  sm.  r\  Dated,  Colonial  Secretary's  Office,  27th  March, 
1886. 

Hydrographisches  Amt  der  Admiralitat,  Berlin.— Annaien  der  Hydro- 

grapbie  und  maritimen    Meteorologie.    Organ  des  hydrographischen  Amtes  und 
der  deutscbeu  Seewarte.    xiv.  Jahrg.,  1886.    With  plates,  la.  8°.    Berlin,  sjl 

Institntnl  meteorologie  al  Bomaniei.— Analele  .    .   .  de  8.  C.  Hepites* 

1885,  Tom.  i.    exxxviii.  +  367  pp.,  la.  4°.     Bucuresci,  1886. 

In  the  French  language  also. 

Kais.  Konigl.  geographiscbe  Gesellschaft  in  Wien.— Mittheilungen.  1885, 

1886.  Redigirt  von     .     .     .     F.  Bitter  VOn  Le  Monnier.     xxviii.-xxix.  Bd. 
(der  neuen  Folge  xviii.-xix.).    2  vols.,  with  plates,  la.  8°.     Wien,  1885-86. 

K.  K.  hydrographisclies  Amt,  Pola. — Mittheilungen  aus  dem  Gebiete  des 
Seewesen  a.    Jahrg.  1886.    xiv.  Band.    With  plates,  la.  8°.    Pola,  1886. 

Contains  also  some  unnumbered  pages  of  meteorological  observations  recorded  at 
Pola  during  1885-86. 

Kaiserliche  leopoldino-carolinische  dentsche  Akademie  der  Hatnr- 

forscher. — Leopoldlna.    Herausgegeben    .    .    .    von    .    .    .    C.  H.  KnoManch, 
Heft  xx.-xxi.    Jahrg.  1884-85.    2  vols.  la.  4°.    Halle,  1884-85. 

II  Kew  Observatory. — Report  of  the  Kew  Committee  for  the  year  ending 
October  81, 1886,  with  appendices  containing  results  of  magnetical,  meteorological, 
and  solar  observations  made  at  the  Observatory.  25  pp.  8°.  London,  1886. 
(Proc.  B.  Soc.,  1886.) 

Kongelige  danske  videnskabernes  Selskab.— Ovenigt  over  det   .   .   . 

Forhandlinger  og  dets  Medlemmers  Arbejder  i  Aaret   1885-86.     2  vols.,  with 
plates,  la.  8°.    Kjjrfbenhavn,  1885-1887. 

KonigL  s&chs.  meteorologisches  InstitTit— Jahrbuch  1885.  Dritter  Jahrg. 

1  vol.,  with  plates,  la.  4°.    Chemnits,  1886. 


Leicester  Literary  and  Philosophical  Society.— Beport  of  the  Council 

and  reports  of  the  sections     .    .     .     presented  to  the  annual  general  meeting, 
assembled  June  21st,  1886.    40  pp.  8°.    Leicester,  s.a. 

*  London,  Edinburgh,  and  Dublin  Philosophical  Magazine  and  Journal  of 
Science.   Conducted  by  sir  B.  Kane,  Sir  W.  Thomson,  and  W.  Francis. 

Fifth  series.    Vols,  xxi.-xxii.,  1886.    2  vols.,  with  plates,  8°.    London,  s.a. 

(Melbourne  Observatory.)— Twentieth  report  of  the  Board  of  Visitors  to  th* 
observatory;  together  with  the  annual  report  of  the  Government  Astronomer. 
12  pp.  sm.  f*.    Melbourne,  s.a. 

Meteorological  Commission!  Cape  of  Good  Hope.— Beport    ...    for 

the  year  1885.    vi.  +  27  pp.  sm.  f°.    Cape  Town,  1886. 

Meteorological  Council,  London* — Beport  of  the  Meteorological  Council  to 
the  Boyal  Society,  for  the  year  ending  81st  of  March  1886.  121  pp.  la,  8°. 
London,  1887.  m 

(Meteorological  Office,  Bengal)— Administration  report  of  the  meteorological 
Reporter  to  the  Government  of  Bengal,  for  the  year  1885-86.  20  pp.  sm.  f\ 
s.l.e.a. 

([Meteorological  Office,  India.] — Beport  on  the  administration  of  the  meteoro- 
logical department  of  the  Government  of  India  in  1885-86.    72  pp.  f».    aJ.e.a. 

(Meteorological  Office,  Madras.) — Administration  report  of  the  meteorological 
reporter  to  the  Government  of  Madras,  for  the  year  1885-86.  (By  &  L  PogSOB,) 
85  pp.,  2  plates,  la.  8*.    Madras,  1886, 
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Meteorological  Service,  Dominion  of  Canada.— Monthly  weather  review. 

1686,  Jan.— Dec.    With  plates,  la.  4°.    s.l.e.a. 


tare  de  la  Marine  et  des  Colonies,  Paris.— Bevue  maritime  et 

colonialc.    Tomes  lxxxix.-xcii.    4  vols.,  with  plates,  la.  8°.    Paris,  1886-87. 

Natal  Harbour  Board. — Chairman's  Minute  and  departmental  reports  for  the 
years  1884-1886.    3  toIs.,  with  platen,  am.  f>.    Durban,  1886-87. 

*  Nature. — A  weekly  illustrated  journal  of  science.  Vols,  xxxiii.-xxxiv. 
1885-86.    2  vols.,  with  plate  and  portrait,  la.  8°.    London  and  New  York,  1886. 

*  Nature,  La. — Revue  des  sciences  et  de  leurs  applications  aux  arts  et  a 
rindustrie.  Journal  hehdomadaire  illustrl.  R&acteur  en  Chef  G.  Tissandier. 
xive  annee,  1886.  l"r  et  2*  Semestres.    2  vols.    sin.  f\    Paris,  sa. 

*  Nautical  Magazine  for  1886.  New  series.  A  journal  of  papers  on  subjects 
connected  with  maritime  affairs.    .Vol.  lv.    8°.    London,  s.a. 

Kederlandsch    Aardr^jkskundig    Genootschap.  —  Tijdschrift    .    .    . 

gevestigd  te  Amsterdam,  onder  redactie  van  C.  M.  Jfon,  en  J,  2E.  C.  A- 
TiinmermaiL  Tweede  serie.  Deel  III.  Verslagen  en  nardrijkskundige  mede- 
deelingen.     1  vol.,  with  plates,  8°.    Amsterdam,  1886. 

New  England  Meteorological  Society.— Bulletin.   Nov.  1884  to  Dec.  1886. 

Nos.  1-26.     With  maps,  la.  8°.    s.l.e.a. 

Obseiratoire  de  MontSOnris. — Annuaire  de  l'Observatoire  de  Montsouris 
pour  les  an*  1884-86.  Meteorologie.  Agriculture.  Hygiene.  (Introduction  par 
Mari6-Davy.)    3  vols.,  with  plates,  18°.    Paris,  s.a. 

Observatorio  a8tron6mico  nacional  de  Tacubaya  — Anuario    .... 

para  el  ano  de  1887.  Pormado  bajo  la  direccion  del  Ingeniero  A.  AllguianO. 
Ano  vii.     1  vol.,  with  plates,  sm.  8°.    Mexico,  1886. 

Oesterreichischen  Gesellsch&ft  fiir  Meteorologie  nnd  Deutsche  meteoro- 

logische  Gesellschaft.— Meteorologische  Zeitschrilt.  Hedigirt  von  J.  Hann 
una  W.  Koppen.  HI*  Jahrg.  (Zugleich  xxi.  Bd.  d.  Zeitschr.  oesterr.  Gesellsch. 
Meteor.),  1886.     With  plates,  la.  8°.    Berlin,  s.a. 

Office  of  the  Chief  Signal  Officer,  Washington.— Monthly  weather  review. 

1886,  Jan.-Dec.     With  charts,  4°.    Washington,  1886. 

Petermann's  (Br.  A.)  Mitteilungen  aus  Justus  Perthes'  geographischer 
Anstalt.  Herausgegeben  von  A.  Supan.  32  Bd.,  1886.  With  plates,  4*. 
Gotha,  s.a. 

.  .    aus  Justus  Perthes*  geographischer  Anstalt.   Herausgegeben  von 

Dr.  A.  Supan.  Erg&nzungsband  xviii.,  1886-87,  Nos.  81-85.  With  plates,  4°. 
Gotha,  1887. 

Petermann's  Mitteilungen.  —  Inbaltsverzeichnis  von  Petermann's  "geo- 
graphischen  Mitteilungen/'  1875-1884.  (10  Jahresb&nde  und  8  Erganzungsbande.) 
61  pp.,  4  plates,  4°.     Gotha,  1886. 

Physikalischer  Yerein  zu  Frankfort  am  Main.— Jahresbericht ...  fur 

das  Kechnungsjahr  1884-85.  125  pp.,  6  sheets  of  met.  obsns.  for  1885,  8  plates, 
8°.    Frankfurt  a/M.,  1886. 

Pontiflcia  University  GregOriana,  continuazione  del  bullettinometeorologico 
dell'  Osservatorio  del  Collegio  romano,  con  corrispondenza  e  bibliografia  per 
l'avanzamento  della  fisica  terrestre,  fondato  dal  P.  A.  Secchi.  Vols,  xxiv.-xxv. 
1885-86.     2  vols.  sm.  f°.     Roma,  1885-86. 

Bevista  cientifica  mexicana*— Tomo  I.   Nos.  1-23, 1879-82.   With  plates. 

la.  4°.    Mexico,  s.a. 

Eoyal  Alfred  Observatory,  Mauritius.— Annual  report  of  the  director 

«    .    .    for  the  years  1883-85.    3  vols.  f>.    s.l.e.a. 

Boyal  Cornwall  Polytechnic  Society.— The  fifty-third  annual  report.  1885. 

With  plates,  8°.    Truro,  s.a. 

Boyal  Dublin  Society.— The  scientific  proceedings.  New  series.  Vol.  iv. 
With  plates,  8°.    Dublin,  1885. 

BOVSl  Geographical  SocietV.  London.— Proceedings  .  .  .  and  monthly 
record  of  geography.  New  monthly  series.  Vol.  viii.,  1886.  With  plates,  la.  8". 
London,  1886. 
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Royal  Institution  Of  Great  Britain.— Notices  of  the  proceedings  at  the 
Meetings  of  the  Members  .  .  .  with  abstracts  of  the  discourses  delivered  at 
the  evening  meetings.    Vol.  zi.     1884-86.    With  plates,  8°.    Loudon,  1887. 

Royal  Meteorological  Society,  London.— Quarterly  journal.  Vol.  xii.,  1886 

With  plates,  la.  8°.    London,  1886. 

Boyal  Society  of  London.— Proceedings.    Vols,  xl.-xli.    Jan.— Dec.  1886 
2  vols.,  with  plates,  8°.    London,  1886-87. 

Royal  Society  Of  New  South  Wales.— Journal  and  proceedings    .    .    . 
for  1885.    VoLxix.    Edited  by  A.  Liversidge.    1  vol.,  with  plates,  8°.    Sydney 
1886. 

Royal  Society  of  Tasmania.— Papers  and  Proceedings  [and  Report]    .    • 
for  1885.     1  vol.,  with  plates,  8°.    Hobart,  1886. 

Royal  United  Service  Institution,  London.— Journal.   Vol.  xxix.-xxx 

2  vols,  with  plates,  8°.  London,  1885-87. 

Rugby  School  Natural  History  Society— Report   ...   for  the  year 

1885.    xvL  +  71  pp.,  2  plates,  8°.    Kugby,  1686. 

Schweizerische  meteorologische  Central- Anstalt— Annaien.    1884-85. 

Der  "  SchweUerischen  meteoroiogischen.  Beobachtungen."  xxi.-xxii  Jahrg. 
2  vol«.,  with  plates,  4°.    Zurich,  s.a. 

Scientific  Department  of  the  Naval  Technical  Committee,  St  Peters- 
burg.—Naval  Repertory.  1886,  Nos.  3-12.  Vols.  ccxiii.-ccxvii.  5  vols.,  with 
plates,  la.  8°.    St.  Petersburg,  1886. 

In  the  Russian  language. 

Scottish  Meteorological  Society.— Journal.  Third  series.  Vol.  vii.  With 
plates,  la.  8°.    Edinburgh  and  London,  1886. 

Service  hydrographique  de  la  Marine,  Paris.— Annates  hydrographique*. 

2*  serie.    Tome  viii.,  annee  1886.    With  plates,  la.  8°.    Paris,  1886. 

Smithsonian  Institution,  Washington. — Annual  report  of  the  Board  of 

Regents  of  the  Smithsonian  Institution,  showing  the  operations,  expenditures,  and 
condition  of  the  Institution  for  the  year  1884.  Parts  i.  and  ii.  2  vols,  with  plates, 
la.  8°.    Washington,  1885. 


Sodeta  meteorologica  italiana. — Annuario  meteorologico  italiano.    Anno 
I.-IL,  1886-87.    2  vols.,  with  plates,  sin.  8°.    Torino,  1886-87. 

. — Bolletino  mensuale  pubblicato  per  cura  dell'  osservatorio  centrale  del 


Real  Collegio  Carlo  Alberto  in  Moncalien.     Serie  II.     Vol.  vi.,  1886.     With 
plates,  sm.  f°.    Torino,  1886. 

Sotilti  mitforologiqne  de  France.— Annuaire.  Tomes  xxxiii.-xxxiv., 
1885-86.    2  vols.,  with  plates,  la.  8°.    Paris,  s.a. 

Society  Of  Arts,  London. — Journal.  Vol.  xxxiv.  From  November  1885  to 
November  1886.    la.  8°.    London,  1886. 

Symons's  monthly  meteorological  magazine.  Vol.  xxi.,  1886.  With  plates,  8°. 
London,  s.a. 

TJfflcio  centrale  di  meteorologia  italiana.— Annali.   Serie  ii.,  Vol.  v., 

1883.    Parte  i.-iii.    (Introduction  by  P.  Tacchini)    8  vols.,  with  plates,  am.  f°. 
Roma,  1885. 

United  States  Naval  Observatory.— Report  of  the  Superintendent   .    .    . 

for  the  year  ending  June  80, 188$.    20  pp.  la.  8°.    Washington,  1886. 

Yorkshire  Philosophical  Society.— Annual  report   ...   for  1886.   41 

pp.,  1  plate,  la.  8*.    York,  1887. 

U— RAINFALL. 

Chadwick,  0.— Abstract  of  the  rainfall  recorded  at  Dingli  [Malta]  for  the  rain- 
year  1884-85,  Ac.    5  pp.,  1  plate,  sin.  f».    Dated,  Valletta,  1 2th  Feb.  1886. 

Glassford,  W.  A.— Rainfall  on  the  Pacific  Coast.  Table  showing  monthly 
rainfall  averages  in  California,  Oregon,  and  Washington  Territory,  with  mean 
averages  for  season,  number  of  years  from  which  averages  are  determined,  and  total 
for  season  of  1885  and  1886.    la.  P.    Sheet. 
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I  [Hall,  MJ — Jamaica  rainfall  for  the  year  1885.    6  pp.  an.  f°.    Kingston, 
1886. 

This  forms  No.  71  of  the  Jamaica  Weather  Report. 

||  Hamberg,  H.  E. — Nederbordens  mangd  pa  nakna  och  skogbevixta  asar 
norra  Halland.    7  pp.   8°.     (6/versigt.   Kong  I.   Vetensk.-Akad.  Fbrhaudl.,  1886, 
No.  2,  p.  29.) 


Knippillg,  E. — Der  Schneesturm  vom  30  Januar  bis  2  Februar  1886.    5  pp. 


I  Lang,  C. — Beobachtung  der  Schneebedecknng.  5  pp.  la.  8°.  (Meteor. 
Zeittchr.,  1887,  Jan.,  p.  15.) 

II  (Lang,  C.)— Vergleichung  von  Regenmessern  angestellt  xu  Stranbing  durch 
den  k.  kcallehrer  Herrn  J.  Bauer.  4  pp.  la.  4°.  (Beobacht.  meteor.  Stat.K. 
Bayern,  vii.,  1885,  p.  30.) 

Manchester,  Sheffield,  and  Lincolnshire  Railway.— Monthly  statement 

of  rain  fallen  in  the  years  1855  to  1886.    sin.  f°.    Sheets. 

Moore,  J.  W.— Rainfall  in  1885  and  1886  at  40,  Fitzwilliam  Square,  West, 
Dublin,    la.  8°.    2  sheets. 

II  Rft^ljp,  V. — Sur  la  distribution  .des  pluies  en  Australie  pendant  la  pfriodo 
1871-1880.  37  pp.,  2  plates,  la.  8°.  Versailles,  1886.  (Ann.  soc.  mitt  or.  France, 
1884,|7.  255;  1886,  p.  21.) 

RtlBSelL  H.  C. — Results  of  rain  and  river  observations  made  in  New  South 
Wales,  during  1885.    80  pp.,  8  diagram*,  la.  8°.     Sydney,  1886. 

(Soames,  C.) — Wiltshire  rainfall,  1886.    With  maps,  oblong  8°.    Marlborough, 

1887. 

Surveyor  General's  Office,  Colombo.— Return  of  rainfall  in  Ceylon  during 
the  year  1885,  and  means  during  different  periods,  la.  f°.  Sheet.  (SuppL  to  the 
rt  Ceylon  Gov.  Gazette,9'  No.  4718.  Mch.  19,  1886.) 

Symons,  G.  J. — British  rainfall,  1885.  On  the  distribution  of  rain  over  the 
British  Isles,  during  the  year  1885,  as  observed  at  more  than  2,000  stations  in  Great 
Britain  and  Ireland,  with  articles  upon  various  branches  of  rainfall  work.  54  +  212 
pp.,  4  plates,  8°.    London,  1886. 

(Waterworks  Office,  Malta.)— Report  on  the  rainfall  of  Malta,  and  the  yield 
of  various  springs  for  the  year  con  mending  1st  September  1885  and  ending  31st 
August  1886.     6  pp.,  1  diagram,  P.     Ma.ta,  1887. 

(Weihrauch,  K.)— Bericht  uber  die  Ergebnisse  der  Beobachtungen  an  den 
Regenstationen  der  kaiserlichen  livlandischen  gemeinnutxigen  und  okonomischen 
Societat  fur  das  Jahr  1885.     13  pp.  la.  4°.     Dorpat,  1886. 

W— TEMPERATURE, 

II  Angstrom,  E. — Sur  une  nouvelle  m£thode  de  mire  des  mesnres  absolues  de  la 
chaleur  rayonnante  ainsi  qu'nn  instrument  pour  enregistrer  la  radiation  solaire. 
17  pp.,  1  plate,  4°.    Upsal,  1886.     (Nova  Acta  Reg.  Soc.  Sc.  Upsal,  Ser.  iii.) 

Blanford,  H.  F. — Memorandum  to  accompany  charts  of  temperature  and 
rainfall  of  India.     15  pp.  8°.     Calcutta,  1886. 

II  Doering,  0. — ^a  variabilidad  interdiurna  de  la  temperatura  en  algunos  puntog 
de  la  RepubEca  Argentina  y  de  Amenca  del  Sur  en  general.  III.  Variabilidad  de 
la  temperatura  de  Lshuaia.  44  pp.  la.  8°.  Buenos  Aires,  1886.  (Bol.  acad.  nac. 
dene.  Cordoba,  viii.,  p.  399.) 

*  ||  Dnperray,  J.-G. — Note  sur  des  relations  simples  entre  la  pression  de  la 
vapeur  aqueuse  et  la  temperature.  5  pp.  4°.  (Paris,  s.a.)  [Acad,  sc.,  1871,  Jvdm 
12.] 

*  Forbes,  [J.  D.]— On  the  effect  of  the  mechanical  texture  of  screens  on  the 
immediate  transmission  of  radiant  heat.    8  pp.  8°.    Dated  December  16, 1839. 

Gordon,  A.  R. — Charts  showing  the  mean  monthly  and  annual  temperatures  of 
Hudson's  Bay  region  and  Eastern  Canada,  September  1884  to  October  1885.  13 
charts,  oblong  f°.    s.l.e.a. 

*  |  Hanghton,  S. — New  researches  on  6un-heat  and  terrestrial  radiation,  and 
an  geological  climates.  Parts  i.  and  ii.  52  pp.  la.  4°.  Dublin,  1881.  (Trans.  B. 
Irish  Acad.,  xxviii.,  p.  47.) 
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Trill,  S.  A. — On  solar  thermometer  observations  at  Allahabad.    7  pp.  8°. 
Calcutta,  1887.    (Journ.  Asiat.  Soc.  Bengal,  LV.,  Part  ii.,  1886,  p.  816.) 

Hong-Kong  Observatory. — On  one  year's  observations  of  thermometers 
exposed  in  Stevenson's  screen.  (By  W.  Doberck.)  5  pp.  sm.  f°.  Dated,  2nd 
August,  1886. 

*  II  MartillS,  C. — Du  froid  ihermomltrique  et  de  ses  relations  avec  le  froid 
phvsiologique  dans  les  plaines  et  sur  les  montagnes.  52  pp.,  1  plate,  4°.  Mont- 
pellier, 1859.     {Mem.  acad.  sc.  Montpellier,  iv.,  1859.) 

*  ||  — — . — Sur  I'accroissement  nocturne  de  la  temperature  avec  la  hauteur  dans 
les  couches  infeneures  de  l'atmosphere.  43  pp.,  1  plate,  4°.  Montpellier,  1861. 
(Mem.  Acad.  Sc.  Montpellier,  v.,  1861,  p.  47.) 

Meteorological  Office,  India,— Abstract  of  the  results  of  the  thermometric 
observations  taken  at  the  Meteorological  Office,  Chowringhee,  in  the  months  of 
January  to  December,  1 886.    sm.  F>.    Sheets. 

. — Results  of  the  thermoinetrical  observations  taken  at  the  Meteorological 

Office,  Chowringhee,  from  3rd  January  1886  to  1st  January  1887.    sm.  f>.    Sheets. 

II  (Meteorological  Office,  London). — Harmonic  analysis  of  the  diurnal  range 
of  air  temperature  at  the  seven  observatories  of  the  Meteorological  Office,  for  the 
twelve  years  from  1871  to  1882;  obtained  from  the  continuous  photographic  records 
by  means  of  Sir  William  Thomson's  harmonic  analyser.  58  pp.  la.  4°.  {Hourly 
Readings,  1888,  Part  iv.,  App.) 


ii  Mill,  H.  R. — On  the  temperature  of  the  water  in  the  Firth  of  Forth.     1 1  pp. 

2  plates,  8°.     (Proc.  B.  Soc.  Edinb.,  xiii.,  1884-85,  p.  157.) 

II  Frestwichl,    J. — On  underground  temperatures ;    with  observations  on  the 
conductivity  of  rocks ;  on  the  thermal  effects  of  saturation  and  imbibition ;  a*M  on  a 
special  source  of  heat  in  mountain  ranges.    Bead  Feb.  12,  1885.    82  pp.  la.  4° 
London,  1886.     (Proc.  B.  Soc.,  xxxviii.,  1885,  p.  161.) 

Prince,  C.  L.— Some  remarks  upon  the  temperature  of  the  winter  of  1885-8C 

3  pp.  sm.  r».    Dated,  Crowborough,  April  28th,  1886. 

*  II  Schlagintweit,  H. — Atmospharische  Feuchtigkeit  pp.  398-425,  la.  8°. 
[?  Where  from.] 

Wahlin,  E. — Wahre  Tagesmittel  und  tagliche  Variation  der  Temperatur  an  16 
Stationen  des  Russischen  Reiches.  Dritter  Supplementband  zum  Repertorium  fur 
Meteorologie  herausgegeben  yon  der  kaiserlichen  Academie  der  Wissenschaften. 
xxi.  +  dxxxvi.  pp.  la.  4°.     St.  Petersburg,  1887. 

II  Wild,  H.  —  Weitere  Versuche  fiber  die  Bestimmung  der  wahren  Lufttem- 
peratur.  Der  Akad.  vorgelegt  am  21  Oct.  1886.  24  pp.  am.  f°.  (St.  Petersburg), 
1887.    (Bepert.  Meteor.,  x„  No.  10.) 


X— WEATHER  TELEGRAPHY  AND  PREDICTION. 

Hong-Kong  Observatory. — On  the  practical  use  of  the  meteorological  signals, 
sm.  f>.    Sheet.    Dated,  11th  April  1886. 

[Meteorological  Office,  London.]— Telegraphic  weather  intelligence.  4  pp. 
la.  8°.    s.l.,  1886. 

*  Mdller,  M.— Wetter-Berather.  Anleitung  aum  Yerst&ndniss  and  tut  Vox* 
herbestunmung  der  Witterung.    80  pp.,  2  plates,  la.  8°.    Hamburg,  1885. 

II  Rotch,  A.  L. — An  experiment  in  local,'  weather  prediction.  4  pp.  la.  8S 
(Amer.  Meteor.  Journ.  1887,  Feb.) 

*  Saxby,  S.  M-  Saxbj's  weather  system  or  lunar  influence  on  weather 
Second  edition,    viii.  +  112  pp.,  sm.  8°.    London,  1864. 

TeiflSerenC  de  Bort,  L. — La  provision  du  temps.  Conference  faite  an  Congras 
de  climatologie  de  Biarritz,  le  4  Oct.  1886.  15  pp.  8°.  {del  et  Tare,  2«  seru,  2« 
atmee,  No.  19,  1886,  p.  488.) 

*  Weather-Book,  The. — Three  hundred  plain  rules  for  telling  the  weather ;  by 
the  barometer,  thermometer,  hygrometer,  clouds,  winds,  animals,  plants,  &c.  64  pp. 
18°.    London,  1841. 

Zenger,  K.  W. — Die  Meteorologie  der  Sonne  und  die  Wetter-Prog  nose  dee 
Jahres  1886.    xi.  +  52  pp.,  1  plate,  la.  8#,    Frag,  1887. 
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Y— WINDS,  STORMS,  AND  CYCLONES. 

II  AugUltin,  P.— Ober  die  jihrliche  Periode  der  Richtanff  des  Windes.  38  pp., 
I  plate,  8°.  Frag,  1886.  {Sitzungeb.  kdnigl.  bdkm.  GeteUscK  Wissentck.,  1886. 
Marz  12.) 

*  Bassnett,  T. — Outline*  of  a  mechanical  theory  of  storms,  containing  the  true 
law  of  lunar  influence,  with  practical  instructions  to  the  navigator,  to  enable  hint 
approximately  to  calculate  the  coming  changes  of  the  wind  and  weather,  for  any 
given  day,  and  for  any  part  of  the  ocean.    246  pp.  sm.  8°.    New  York,  1854. 


Clou6,  0. — I/ouragan  de  Juin  1885  dans  le  Golfe  d'Aden.    67  pp.,  1   plate, 
la.  8°.     Paris,  1886.     {Rev.  mar.  col.,  1886,  AvrilJ) 

(Davis,  W.  M.)— Cyclones,  anticyclones,  and  pericyclones.  2  pp.  la.  8*. 
{Amer.  Meteor.  Journ.  iii.,  1886,  p.  117.) 

DechOYTOIlS,  M. — L'inclinaison  des  Tents.  Un  anemometre  pour  observer  oette 
inclinaison,  avec  un  appendice  sur  les  courants  verticaux  dans  lea  cyelones. 
Deuxieme  note.    48  pp.,  8  plates,  la.  4°.     [Zi-ka-wei],  1886. 

(Doberok,  W.)— Report  on  the  typhoons  of  1884  and  1885.  Government 
Notification  No.  392.  18  pp.,  6  plates,  sm.  f\  Dated,  Hong-Kong  Observatory, 
1886. 

II  DobcTCk,  W.— The  law  of  storms  in  the  eastern  seas.  24  pp.,  1  plate,  sm.  8*. 
Dated,  Sept.  1886.     ("  Hong-Kong  Telegraph:') 

*  II  Fouraet,  — . — Recherches  sur  la  distribution  des  rents  dominants  en  France, 
pp.  417-456,  la.  8«.     [?] 

(Gibson,  H.  B.)— Water-spouts  on  the  gulf  stream  in  winter.  9  pp.  la.  8s. 
{Amer.  Meteor.  Journ.,  iii.,  1886,  p.  119.) 

II  Harding,  C— The  gale  of  October  15  and  16,  1886,  over  the  British  Islands. 
12  pp.  la.  8°.     {Quart.  Journ.,  R.  Meteor.  Soc.,  xiii.,  1887.) 

II  Him,  G.  A.— Etude  sur  une  classe  particuliere  de  tourbillons  qui  se  manifes- 
tent,  sous  He  certaines  conditions  speciales,  dans  les  liquides.  Analogie  existant 
entre  le  mecanisme  de  ces  tourbillons  et  celui  des  trombes.  40  pp.,  3  plates,  8*. 
Paris,  1878.     {Bull.  Soc.  hist.  nat.  Colmar.) 

*  ||  .— Remarque s  sur  les  effetg  singuliers  d'un  coup  de  vent  da  Sad-Ouest. 

Compt.  rend.  acad.  sc.,  Paris,  xciii.,  seance  du  8  aout,  1881.    2  pp.  la.  8°.     [?] 

(Hong-Kong  0b8erYatory.)— Report  on  information  issued  daily,  in  1885, 
concerning  typhoons.    3  pp.  sm.  f».    {Gov.  Notification,  No.  142.) 

*  ||  HopJcm8,  — . — On  the  origin  and  nature  of  the  forces  that  produce  storms. 
Read  Dec.  16th,  1851.     [Mem.  Lit.  Phil.  Soc.  Manchester.] 

*  ||  Jouan.  H.— Quelques  observations  sur  les  typhons  ressentis  dans  la  mer  de 
Chine  pendant  les  mois  d'Aout,  Septembre  et  Octobre,  1867.    pp.  113-141,  la.  8s. 

m 

*  Jnlien,  F. — Courants  et  revolutions  de  1* atmosphere  et  de  la  mer,  comprenant 
une  theorie  nouvelle  sur  les  deluges  pfriodiques.    vi.  +  240  pp.  8°.     Paris,  I860. 

KLoBSOYSky,  A.— Lea  orages  au  sud  de  la  Ruasie.  41  pp.,  4  plates,  la.  8*. 
Odessa,  1886. 

||  (Lang,  C.) — Ueber  mittlere  Windgeschwindigkeit  in  Bayern  mit  besonderer 
BeriickBichtigung  der  Yerhaltnisse  Miinchens.  4  pp.  la.  4°.  {Beobacht.  meteor. 
Stat.  K.  Bayern.  vii.,  1885,  p.  84.) 

*  II  [plO^d,  H.]— Notes  on  the  storm  of  the  18th  of  April  [1850].  6  pp.  8*. 
[Proc.  Ii.  Irish  Acad.,  iv.,  p.  515.] 

Natal  Harbour  Board. — Diagram  showing  the  direction  and  velocity  of  wind 
from  1st  January  to  31st  December  1885.    By  j),  L  Nolan,    la.  4°.     Sheet 

Osservatorio  meteorologico  di  Riposto.— Sulla  tromba  terrestre  del 
7  Uttobrc  1884.  Lettera  del  Prof.  Ch  IVAmicO  ed  osservasioni  del  Prof. 
J.  CafierO.     13  pp.,  3  plates,  la.  8°.    feiarre,  1884. 

||  Prince,  C.  L.— Au  analysis  of  forty  years'  consecutive  observations  of  storms 
in  the  county  of  Sussex.  6  pp.,  1  plate,  la.  8°.  {Quart.  Journ.  R.  Meteor.  Soc., 
xiii.,  1887,/i.79.) 
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II  RagOna,  D. — Studi  sulla  frequenza  dei  venti,  e  sulle  relazioni  delta  inedesima 
coi  principali  elcmenti  meteoro logic i.  92  pp.  8m.  f°.  Roma,  1886.  {Mem.  Pontif. 
Acad.  Nnovi.  Lined,  ii.) 

BOBSer,  W.  H. — The  law  of  6torms  considered  practically  ;  being  a  digest  of  the 
circular  theory  of  storms,  and  the  modification  of  that  theory  as  due  to  the  in-going 
spiral  circulation  of  the  wind  in  a  cyclone  ;  together  with  a  summary  of  the  results 
of  recent  investigation.    Second  edition,  with  important  corrections  and  additions 
156  pp.  8°.    London,  1886. 

Z— MISCELLANEOUS. 

*  Alexandrow,  A. — Complete  Russian-English  dictionary.  2  +  1034  +  42  pp. 
8°.     (St  Petersburg),  1885. 

Title  page  in  Russian  language  also. 

Baden-Powell,  B.  F.  S.— How  I  learnt  ballooning.  11  pp.  8°.  {Temple  Bar, 
1887,  M ch.9  p.  424.) 

*  Bert,  P. — First  year  of  scientific  knowledge.  Translated  by  J.  Clayton. 
Third  edition.    344  pp.  sm.  8°.    London  and  Paris,  1886. 

Board  Of  Trade,  Standards  Office. — Equivalents  of  imperial  and  metric 
weights  and  measures.  Imperial  to  metric.  Metric  to  imperial.  2  cards,  sm.  4°. 
London,  1886. 

Boldva,  A  B.  V. — Jan  Mayen,  nach  der  Aufnahme  der  dsterreich.  arct.  Bec- 
bachtungsstation,  1882-83.    1  chart,  la.  f°.    s.l.e.a. 

British  Association  for  the  Advancement  of  Science.    Montreal  Meeting, 

1884. — Canadian  economics,  being  papers  prepared  for  reading  before  the  economi- 
cal section,  with  an  introductory  report,  xxxv.  +  350  pp.,  4  plates,  8°.  Montreal 
and  London,  1885. 

[Cnnnillgham,  J.  T.] — The  Scottish  marine  station  for  scientific  research, 
Granton,  Edinburgh,  its  work  and  prospects.  54  pp.,  6  plates,  8°.  Edinburgh, 
1885. 

||  Davison.  C,  and  Love,  E.  F.  J. — On  the  need  of  combined  action  for  the 
translation  ana  publication  of  foreign  scientific  memoirs.  Read  before  the  Soc, 
May  13th,  1886.    4  pp.  8°.     {Proc.  Birmingham  Phil.  Soc.,  v.,  part  i.) 

{Editorial  Committee  of  the  Norwegian  North  Atlantic  Expedition. 
>en    Norske   Nordhavs-Expedition,   1876-1878.    xv.   Zoolo^i.      Crustacea,    II. 
ved  G,  0.  SaT8.    96  pp.,  1  plate,  f>.     Christ iania,  1886. 

In  the  English  language  also. 

. — Den  Norske  Nordhavs-Expedition,  1876-78.    xvi.    Zoologi.    Mollusca, 
II.,  red  H.  Fllele.    44  pp.,  6  plates,  f*.    Christiania,  1886. 

In  the  English  language  also. 

*  ||  Forbes.  [J.  D.l — Besearches  on  heat.  Third  series.  4  pp.  8°.  {Proc.  B. 
Soc.  Edinb.,  1838,  Apt  16.) 

ll  Frankland.  P.  F. — The  distribution  of  micro-organisms  in  air.  18  pp.  8°. 
{Proc.  B.  Soc.  xl.,  1886,  p.  509.) 

*  Greely,  A.  W. — Three  years  of  Arctic  service.  An  account  of  the  Lady 
Franklin  Bay  expedition  of  1881-84,  and  the  attainment  of  the  farthest  North. 
S  vols.,  with  maps  plates,  and  portraits,  la.  8°.    London,  1886. 

Hector,  J. — Handbook  of  New  Zealand.  Fourth  edition,  revised.  120  pp., 
7  plates,  la.  8°.    Wellington,  1 886. 

*  II  Hopkins,  — • — On  the  causes  of  the  great  currents  of  the  ocean.  Read  4th 
Nov.  1851.     15  pp.  8°.    {Mem.  Lit.  PkU.  Soc.  Manchester.) 

Hydrographisches  Amt  der  Admiralitat,  Berlin.— Die  Ergebnisse  der 

Untersuchungsfahrten  S.  M.  Knot.  "  Drache "  ({Commandant  Korvetten-Kapit&n 
Holzhauer)  in  der  Nordsee  in  den  Sommern  1881,  1882  und  1884.  iv.  +  77  pp.,  15, 
plates,  4°.    Berlin,  1886. 

Inspector  General  of  Customs,  Shanghai.— List  of  the  Chinese  lighthouses, 

ight-vessels,  buoys,  and  beacons  for  1886.     (Corrected  to  1st  December  1885.) 
14th  Issue.    44  pp.,  5  plates,  4°.     Shanghai..  1886. 

International  Inventions  Exhibition.  1885.— Official  catalogue.    ixv.+ 

398  pp.,  4  plates,  8°.    London,  1885. 
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Nederlandiche  Pool-Expeditie    1888-88,    D©,— Bcwhreren    door    Dr. 

M.    Snellen,    uitgegeven  door    de    aorg   ran  den   Luitnt.  ter  Zee    1"**  Kinase 
B.  J.  G.  Volck.— xii.  +  164  pp.,  20  plates,  3  portrait*,  f».    Utrecht,  1886. 

POTTO,  P. — Akssandro  Dorna.    3  pp.  la.  8#.    Dated,  Torino,  SO  Agoeto,  1886. 

II  Preatwich,  J.— On  the  agency  of  water  in  volcanic  erruprions;  with  acme 
observations  on  the  thickness  of  the  earth's  crust  from  a  geological  point  of  view  ; 
and  on  the  primary  cause  of  volcanic  action.  Read,  April  16, 1885.  57  pp.f  1  plate, 
8°.    London,  1886.    (Proc.  JR.  Soc.,  1886,  No.  246,  p.  1 17.) 

PreUBBische  8chlagwetteT-Commi88ion.~  (Commission  on  Colliery  Ex- 
plosions.) Haupt-Bericnt.  Erstattet  im  Namen  der  Commission  dnrch 
A*  HMSlacher.    Erstc  H&lfte  (Bogen  1-8),  la.  8°.    Berlin,  1886. 

*  Bichthofen,  F.  P.  Von.— Fuhrer  fur  Porschungsreisende.  Anleitnng  an 
Beohachtungen  uber  Gegenstande  der  physischen  Geographie  nnd  Geologic  xii  + 
745  pp.  8*.     Berlin,  1886. 

*  Shaw,  0.  A.— Madagascar  of  to-day.  An  account  of  the  Island,  its  people, 
resources  and  development.     190  pp.,  1  plate,  18°.    London,  1886. 

*  u The  Times"  register  of  events  in  1886.  clxxxviii  +  216  pp.  8°.  London, 
1887. 

Vogel,  J. — The  official  handbook  of  New  Zealand.  A  collection  of  papers  by 
experienced  colonists  on  the  colony  as  a  whole,  and  on  the  several  provinces. 
272  pp.,  31  plates,  8°.    London,  1875. 

Wall,  H.  B.  de  la  P. — Manual  of  physical  geography  of  Australia,  viii.  + 
194  pp.,  5  plates,  sm.  8°.    Melbourne,  1883. 

WaLdngham,  Lord. — On  some  probable  causes  of  a  tendency  to  melnnic 
variation  in  lepidoptera  of  high  latitudes.  Being  the  annual  address  of  the  President 
to  the  Members  nf  the  Yorkshire  Naturalists'  Union,  at  Doncaster,  March  3rd,  1885. 
28  pp.  8°.    (Leeds,  s.a.) 
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APPENDIX  XVI. 

Meteorological  Office  :  Account  of  Receipts  and  Payments  for 

the  year  ending  81st  March  1687. 

Payments. 

Administration:  £      8.    d.    &    8.    d. 

Payment  of  Council     -  1,000    0    0 
Secretary 


Receipts. 

£    $.    d.      £    8.    d. 

Balance  from  year  1885-86    -  2,265    0    8 


Parliamentary  Vote   -  - 15,800    0    0 

Repayment  of  expenses  charged 

under — 

(1.)  Incidental 
expenses  -        -  25    4    9 

(2.)  Special     re- 
searches   -        -  23  15    8 

(8.)  Observatories 
and  stations       -    0    8  11 


Supply  of  Information 
D.W.  Charts  and 
Forecasts         •  282    0 
6  p.m.  Charts    -  22  18 
Information  for 
Press       Agen- 
cies, &c.           -  76  15 
Telegrams         -  822  10 
Miscellaneous  data  12     1 


2 

4 


8 
4 
6 


Sale  of  Instruments,  &c.  : 
Royal  Navy  (A)        4    0    0 
Mercantile    Ma- 
rine      account 
(B)  -     89    2    5 

Commissions  executed  for 
Colonial  and  Foreign  Insti- 
tutions, &c  (C) 

Commission  charged  on  work 
done  for  Colonies,  &c. 


49    9    4 


666     9     0 


48    2     5 

921     3     3 
23  13  11 


£18,568  18     7 


Salaries  and  wages 
Kent,  fuel,  and  lighting 
Incidental  and  contin- 
gent expenses : — 
Attendance,  cleaning, 

&c. 
Furniture      and      fit- 
tings 
Expenses  incidental  to 
International  Meteo- 
rological Congress    - 
Pensions    - 


800  0  0 
792  12  0 
710    0    7 


416  17  II 
232  15     1 


II     0     0 
42  16     4 


Special  Researches    - 

Land  Meteorology: 

Observatories  and  sta- 
tions -  -  1,870  11     6 

Salaries:  —  Discussion 
and  reduction  of  ob- 
servations    -  -  1,291     1    4 


4,006     1  11 
498     8    3 


8,161  12  10 


Weather  Information  and  Forecasts: 
Telegraphic  reports  and 

storm  warnings         -  3,083    5  11 
Salaries : —  Preparation 

and  issue  of  reports 

and  forecasts  1,639  19    9 

4,723    5 

Inspections: 


Salaries  and  travelling  expenses 

Ocean  Meteorology: 

Salaries :  — Discussion 
and  reduction  of  ob- 
servations    -  -  1,858  11 

Expenses  incidental  to 
the  supply  of  instru- 
ments : — 

Proportion  for  care 
and  issue  of  in- 
struments    - 

Royal  Navy     - 

Mercantile  Marine 

Distant  island  and 
coast  stations 


559  16 


8 
9 


200  0  0 
429  14  10 
437     7     6 


22     8     5 


Commissions  executed   for  Colonial 
and  Foreign  Institutions,  &c. 

Balance: 
Cash  at  Bank  -  2,249    8  11 

„    at  Office  -       82  19  11 

Advance    to   Valencia 

Observatory  -       50    0    0 


2,948    1 
294    2 


9 
8 


-  2,382    8    9 
£18,568  18    7 
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APPENDIX  XVII. 

LIST  OF  PUBLICATIONS,  &c.  issued  under  the  Authority 

of  the  Meteorological  Council. 


OFFICIAL. 

No.  1.  Report  for  1867.    Presented  to  Parliament.     1*. 

2.  Instructions  for  Meteorological  Telegraphy.     New  Edition. 

(1875.)     Gd. 

3.  Fishery  Barometer  Manual.    Gd.  (New  edition,  1887.) 

4.  Charts  of  Surface  Temperature,  South  Atlantic  Ocean.  2s.  Gd. 

5.  Report  for  1868.     Presented  to  Parliament.     5d. 

6.  Report  for  1869.     Presented  to  Parliament.     10c/. 

7.  Quarterly   Weather  Report   for    1869.— Parts    I.   to  IV. 

5*.  each. 

8.  Barometer  Manual.     (Out  of  print,  see  Nos.  3,  24,  40,  60, 

and  61.) 

9.  Quarterly  Weather    Report    for    1870.— Parts   I.  to   IV. 

5*.  each. 
10.  Report  for  1870.    Presented  to  Parliament.     10<f. 
•11.  Contributions  to  our  Knowledge  of  the  Meteorology  of  Cajie 

Horn  and  the  West  Coast  of  South  America.     2s.  Gd. 
•12.  Currents  and  Surface  Temperature  of  the  North  Atlantic 

Ocean,  from  the  Equator  to  Lat.  40°  N.,  for  each  month  of 

the  year,  with  a  General  Current  Chart.     2*.  Gd. 

1 3.  A  Discussion  of  the  Meteorology  of  the  Pail  of  the  Atlantic 

lying  North  of  30°  N.,  for  the  Eleven  Days  ending  8th 
February  1870.    Price,  with  Book  of  Charts,  5s. 

14.  Quarterly   Weather   Report   for    1871.— Parts   I.    to    IV. 

5s.  each. 

15.  Report  for  1871.     Presented  to  Parliament.     lOd. 

16.  Quarterly    Weather    Report   for    1872.— Parts  I.    to    IV. 

5s.  each. 

17.  Report  for  1872.     Presented  to  Parliament.     1*. 

18.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 

Antarctic  Regions.     2s. 

19.  Quarterly  Weather  Report,  1873. — Parts  I.  to  IV.     5s.  each. 
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EOYAL  SOCIETY, 
For  the  Year  ending  March  31,  1888. 


The  Council  has  to  record  the  resignation  by  Professor  Stokes,  Introductory. 
President  of  the  Royal  Society,  of  his  seat,  which  he  has  held 
since  the  formation  of  the  Council  in  1877  ;  and  in  so  doing  they 
desire  to  express  the  sense  they  entertain  of  the  high  value  of  his 
services,  and  their  regret  that  circumstances  should  have  deprived 
them  of  a  colleague  so  eminently  qualified  to  aid  them  with  his 
advice,  and  to  give  weight  to  the  results  of  their  deliberations. 
The  vacancy  thus  caused  has  been  filled  by  the  appointment  of 
Mr.  Alexander  Buchan,  LL.D.,  F.R.S.E.,  Secretary  to  the 
Scottish  Meteorological  Society.  The  executive  officers  continue 
as  before ; — 

Mr.  R.  H.  Scott,  M.A.,  F.R.S.,  Secretary* 

Captain  H.  Toynbee,  F.R.A.S.,  Marine  Superintendent. 

Navigating-Lieutenant  C.  W.  Baillie,  F.H.A.S.,  Assistant  do. 

The  present  Report  is  as  usual  arranged  under  three  headings : — 
I.  Ocean  Meteorology. 
II.  Weather  Telegraphy. 
III.  Land  Meteorology  of  the  British  Isles. 

PART  I. 
Ooban  Meteorology. 

Collection  of  Information. — The  practice  followed  by  the  Office  Collection  of 
as  regards    its  dealing   with  observers  at   sea  has    not  been  mfonnaUo11' 
changed,  and  is  described  in  former  Reports. 

Appendix  I.  (p.  41)  contains  a  list  of  all  the  observers  who  Recognition  of 
have  contributed  "  excellent "  logs  during  the  past  year.     Some  "1f*£?ent,, 
of  them  have  regularly  co-operated  with  the  Office  for  many  ° 
years ;  the  names  which  now  appear  in  the  list  for  the  first  time 
are  as  follows: — 

Captain's  Name.  Ship. 

Ashdown,  Edward  -  -  -  S.S.  "  Brindisi." 

Cameron,  H.  -  -  -  -  S.S.  "  Ardandhu." 

Cameron,  J.  G.  -  -  -  S.S.  "Adriatic." 

Cromarty,  D.  S.  -  -  -  "  Cassandra." 
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Captain's  Name. 


Ship. 


Dark,  Samuel 
Donaldson,  J. 
Ewan,  John  - 
Exham,  T.  K. 
Hood,  William 
Janes,  George 
Jones,  Richard 
Kempe,  A.  H. 
Millicao,  J.  W. 
Milner,  W.  H. 

Mitchell,  John 
Read,  G.  W.,  F.R.G.S. 
Richardson,  Mr.  W.  H. 
Ross,  James  - 


»j 


>> 
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-  "  Blairgowrie.1 
»     "  Gareloch." 

-  S.S.  "Kenmore.' 

-  S.S.  "  Severn.1 

-  "  County  of  Edinburgh.' 

-  "  Middlesex." 

-  "  Thomas  Hflyard." 
"Hudson." 

-  «  Myrtle  Holme." 

-  S.S.  "  Severn "  and  S.S. 
«  Solent." 

-  "  Cape  Verde.3 

-  S.S.  "Auretta.1 
Do. 

-  S.S.  "  Ben  Alder." 
Tancred,  Sub.-Lieut.  J.  C,  R.N.        -     H.M.S.  "  Egeria." 

The  Council  regret  to  record  the  death  of  Captains  George  Denham, 
John  Peach  Holdich,  R.N.R.,  and  R.  S.  Tannock,  who  were  "  excellent " 
observers. 

Proportion  of        The  following  is  the  total  number  of  logs  received  from  April  1, 

toS^umteof  1887' t0  Marc*  31>  1888'  and  the  number  of  Io28  which  h*"e 
logs  received,    been  classed  as  "  excellent v : — 

No.  of  Excellent 


»> 


>» 


Total  No.  of  Logs 
received. 


Logs. 


Per-centage  of 
Excellent  Logs. 


Districts  from 
which  obser- 
vations are 
obtained. 


182  128  70 

The  average  number  of  logs  received  annually  during  the  five 

years,  1882-86,  was  175,  and  the  per-centage  of  excellent  logs 

among  these  was  73. 

The  Council  take  this  opportunity  of  expressing  their  best  thanks 

to  the  observers  who  have  assisted  them  during  the  past  year. 

On  the  31st  of  March  1888  the  ships  observing  for  the  Office 
were  pursuing  the  following  voyages : — 

To  Baffin's  Bay  or  Greenland    -  -  -  - 

„  North  America,  East  Coast 

99  ff  99  VVeSt        „ 

Off  East  Coast  of  North  America  - 

To  South  America,  East  Coast  -  -  -  - 

„  „        West     „     - 

Australia  and  New  Zealand,  via  Cape  of  Good  Hope 
„  „  ,|  Suez 

India,  via  Suez         - 

India,  via  Cape  of  Good  Hope  - 

China  Seas,  via  Suez  - 

West  Coast  of  Africa  • 

Cape  of  Good  Hope  - 

West  Indies  - 

Between  British  Ports  - 
Unknown  ------ 


99 
If 
99 

» 
99 

J) 


» 


4 

15 
8 
3 

10 
6 

33 
4 
8 

24 
7 
1 
2 

10 
6 
5 


Total  number  of  ships 


145 
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Appendix  II.  (p.  44)  supplies  a  list  of  the  logs  and  of  all  the 
documents  from  stations  abroad  received  at  the  Office  during 
the  year. 

Contemplated  Resignation  of  Captain  Toynbee. — The  Council  Resignation  of 
have  to  announce,  with  great  regret,  that  Captain  Toynbee  has  ^*pti^e 
intimated  to  them  his  wish  to  retire  from  the  Office  at  the  end  of 
June  1888.  He  has  discharged  the  duties  of  Marine  Super- 
intendent for  a  period  of  over  21  years,  and  the  Council  desire 
to  record  their  high  sense  of  the  intelligence  and  untiring  devotion 
he  has  exhibited  in  the  discharge  of  his  duties.  They  contemplate 
the  appointment  of  Mr.  Baillie  to  the  post  to  be  vacated  by 
Captain  Toynbee. 

North   Atlantic    Weather   Charts. — The    investigation   of  the  Synchronous 
weather  over  the  North   Atlantic  Ocean    for    the   13   months,  ^a*er 
beginning  August  1st,  1882,  and  ending  August  31st,  1883,  the  c  M 
period  during  which  the   International  System  of  Circumpolar 
Observations  was  carried  out,  has   employed  nearly  the  whole 
Marine  Branch  of  the  Office  during  the  interval  covered  by  this 
Report.     The  work  is  now  completed. 

An  additional  sheet  has  been  given  for  September  1st  to  3rd, 
1883,  to  show  more  satisfactorily  the  progress  of  an  important 
cyclonic  system  which  originated  near  20°  N.,  56°  W.,  on  the  21st 
August,  and  gradually  developed  into  the  severe  cyclone  which 
crossed  the  British  Islands  on  September  1st  to  3rd.  It  passed 
north  of  Norway  after  the  6th. 

The  method  adopted  for  carrying  out  the  investigation,  with 
specimen  charts,  will  be  found  at  pp.  8-10  of  the  Report  for  1883. 
A  note,  drawn  up  by  the  Secretary,  stating  some  results  of  a  con- 
sideration of  these  charts  with  respect  to  the  light  thrown  by 
them  on  the  probable  utility  of  telegraphy  of  storms  from  America, 
will  be  found  at  Note  A.,  p.  22. 

Red  Sea  Charts. — The  discussion  of  the  Meteorology  of  the  Meteorology  of 
Red   Sea,  based  on  information   obtained  from  the  Admiralty,  ^ Red  Sea* 
the  Royal  Meteorological  Institute  of  the  Netherlands,  and  the 
Peninsular  and  Oriental  Steamship  Company,  as  well  as  from 
logs  obtained  from  other  sources,  has  been   continued   on  the 
system  explained  in  last  year's  Report. 

The  tracks  of  steamers  through  the  Red  Sea  are  confined  to 
such  a.  narrow  strip  that  it  was  thought  best  to  represent  the 
barometrical  and  thermometrical  data  by  projections  along  lines 
indicating  the  course  down  the  axis  of  the  sea,  while  the  winds 
are  shown  in  "  roses  "  along  the  average  track,  and  the  currents 
in  their  observed  position. 

The  Charts  of  Barometrical  Pressure  for  the  Atlantic,  Pacific,  Barometrical 
and  Indian  Oceans  for  the  months  of  February,  May,  August,  pressure  charts, 
and  November  are  in  the  publisher's  hands.     A  chart  showing  the 
mean  barometrical  pressure  for  the  year  has  also  been  prepared 
for  the  same  oceans,  and  will  soon  be  published. 
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Foreign  Supply  of  Instruments   to  Foreign   Stations. — On   the  recom- 

stations.  mentation  of  the  Hydrographer  instruments  have  been  supplied  on 

loan  to  the  Spanish  National  and  West  African  Coa?t  Cable  Co., 
for  use  at  their  stations  at  Teneriffe,  Bathur^t,  Grand  Bassin, 
Saint  Thomas,  and  the  Gaboon  Kiver. 

Instruments   have  also  been  supplied   to  Watling  Island,  an 
additional  lighthouse  station  in  the  Bahama?. 

A  rain  gauge  has  been  supplied  to  Mr.  Ford,  a  resident  on 
Valua  Island,  in  the  Banks  Group,  near  the  New  Hebrides. 

Current  charts.       Current  Charts  for  the  Atlantic,  Pacific,  and  Indian  Oceans. — 

Considerable  progress  has  been  made  during  the  past  year  in  the 
construction  of  these  charts,  and  the  staff  employed  on  them  having 
been  gradually  increased,  as  the  North  Atlantic  Weather.  Charts 
were  finished,  they  will  proceed  more  rapidly  in  future. 

The  charts  representing  the  winds,  currents,  temperature  of 
the  sea,  &c,  off  Cape  Guardafui  during  the  South-west  Monsoon, 
which  have  been  constructed  with  the  object  of  assisting  seamen 
when  rounding  that  Cape,  in  the  vicinity  of  which  casualties  are 
frequent,  have  had  valuable  additions  made  to  them,  and  it  is 
hoped  that  they  will  soon  be  ready  for  publication. 

Charts  of  the  The  Aden  Cyclone  of  June  1885. — At  the  suggestion  of  Dr. 

Aden  cyclone,   Meldrum,  of  the  Mauritius,  the  Council  have  collected,  from  all 
1886,  available  sources,  information  as  to  the  weather  over  the  North 

Indian  Ocean  in  the  months  of  May  and  June  1885.  233  logs 
having  been  received,  synchronous  daily  charts  of  that  ocean 
have  been  prepared  for  the  space  of  about  six  weeks  with  the 
view  of  throwing  some  light  on  the  history  of  this  storm,  particu- 
larly as  regards  its  unusual  course  over  the  Arabian  Sea  and 
Gulf  of  Aden. 

Indian  Ocean         Cyclone    Tracks   in    the    Southern    Indian    Ocean. — Monthly 
cyclone  tracks,  charts  are  being  prepared  to  show  the  seasonal  distribution  of 

cyclones  in  the  Southern  Indian  Ocean  for  the  years  1848-1886. 
The  material  for  these  charts  has  been  received  from  Dr.  Meldrum, 
of  Mauritius,  who,  in  concert  with  the  local  Meteorological  Society, 
has  long  been  engaged  in  the  study  of  these  storms,  a  knowledge 
of  the  occurrence  oT  which  is  of  great  practical  interest  to  the 
inhabitants  of  the  island,  and  to  navigators  on  the  South  Indian 
Ocean.  As  this  information  is  highly  important  to  seamen,  the 
Council  have  resolved  to  aid  in  its  publication. 

Charts  to  Charts  for  Meteorological  Logs. — It  is  intended  by  the  Council, 

accompany       f0  jsgne  jn   futUre,   with  the  "  Instructions    for    Keeping    the 
me  wro  og       Meteorological  Log,"  which  are  supplied  to  intending  observers 

at  sea,  who  make  use  of  the  form  of  log  prepared  by  the  Office, 
a  copy  of  each  of  the  four  small  quarterly  index  charts  of  surface 
temperature,  and  of  barometrical  pressure  over  the  ocean,  which 
have  been  published  by  the  Office.  These  charts  will  be  accom- 
panied by  a  copy  of  the  latest  Admiralty  chart  of  Magnetic 
Variation.    The  information  thus  supplied  cannot  fail  to  be  useful 
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to  captains  of  ships,  and  likely  to  assist  them  in  the  careful  record  , 
of  the  meteorological  data  which  they  enter  in  their  logs. 

Contributions  to  our  Knowledge  of  the  Meteorology  of  the  Arctic  Arctic 
Regions. — Part  V.  of  this  work  is  now  in  the  press.     It^  deals  meteorology, 
with   documents  relating   to   the  following    wintering    stations 
situated  in  the  neighbourhood  of  Behring  Straits : — 


Wintering  Station. 

Ships. 

Commanders. 

Years. 

Information  already 
published. 

Port  Providence 

H.M.S.  Plover 

T.E.L.  Moore 

1848-9 

Nothing  published. 

Chamisso  Island 

» 

M 

1849-50 

»           » 

Port  Clarence     - 

u 

n 

1850-1 

n               9* 

i> 

>» 

»» 

1851-2 

n               n 

n 

H.M.S.  Battle- 
snake. 

H.  Trollope  - 

1853-4 

n               n 

Point  Barrow 

H.M.S.  Plover 

E.  Magnire  - 

1852-4 

Temperature  by  Dr. 
Simpson,  R.N. 

The  future  Marine  Work  of  the  Office, — It  is  contemplated,  as 
soon  as  the  Red  Sea  work  is  completed,  to  take  up  the  discussion 
of  the  weather,  in  the  manner  adopted  for  parts  of  the  Atlantic, 
for  the  region  lying  between  the  Cape  of  Good  Hope  and  New 
Zealand,  the  outward  track  of  the  Australasian  trade. 

Supply  and  Stock  of  Instruments. — In  Appendix  III.  (p.  61)  ^^^'0 
will  be  found  a  list  of  the  meteorological  instruments  supplied  by  the  Office, 
the  Office  to  ships  in  the  Royal  Navv  during  the  year,  with  a 
statement  of  the  entire   stock  and  distribution  of  instruments 
standing  on  the  books,  to  the  account  of  the  Admiralty,  on  the 
31st  March  1888. 

Appendix  IV.  (p.  62)  gives  similar  information  with  regard  to 
the  disposal  of  the  other  instruments  belonging  to  the  Office,  which 
are  mainly  supplied  to  the  Mercantile  Marine. 


PART  II. 

Weather  Telegraphy, 

The  service  has  been  generally  conducted  as  in  previous  years.  Administrative. 
In  the  middle  of  March  the  telegraphic  communication  between 
Stornoway   and  the  mainland  broke  down,   and   had  not  been 
restored  at  the  date  of  this  Report.* 

The  following  have  been  the  only  changes  worth  notice  in  the 
reporting  staff  during  the  year.  At  Prawle  Point  Mr.  Hewitt 
has  been  appointed  officer  of  the  coast-guard  station,  and  has 
taken  over  the  doty  of  reporting  from  Mr.  John.  At  Parsons- 
town  and  Pembroke  (St.  Anne's  Head)  there  have  been  slight 
changes,  f 

♦  Communication  was  restored  on  April  13th. 

t  The  Council  have  to  regret  the  loss  by  death,  early  in  the  month  of  April,  of 
Mr.  J.  M'Cormack,  who  had  been  for  many  yean  their  meteorological  reporter  at 
Aberdeen. 


10 


Report  of  the  Meteorological  Council. 


Administrative*      -A.  list  of  the  telegraphic  reporters  will  be  found  in  Appendix  V. 

(p.  63),  and  a  Map  of  all  the  stations  is  appended  to  Note  D., 
p.  33. 

The  work  in  this  branch  of  the  Office  continues  to  increase. 
The  addition  of  the  new  foreign  reports  (as  mentioned  in  the 
Report  for  1886,  App.  VII.)  to  the  other  information  received 
daily  by  telegraph,  and  the  daily  entry  on  special  charts  of  the 
information  received  by  telegraph  from  the  United  States,  entail 
a  material  increase  in  routine  work,  such  as  correction  of  the 
ordinary  errors  of  reporting  and  transmission,  and  there  has  besides 
been  a  steady  increase  in  the  amount  of  information  conveyed  by 
the  Daily  and  Weekly  Weather  Reports.  The  time  required 
for  this  must  be  taken  from  the  scanty  margin  available  for 
scientific  investigation.  The  death  in  the  month  of  September  of 
Mr.  H.  J.  Stevens,  the  telegraphist,  has  also  seriously  delayed  the 
work. 


Inspection  of 
the  stations. 


Discussion  of 
the  reports. 


Inspection  of  the  Telegraphic  Reporting  Stations. — The  tele- 
graphic reporting  stations  have  been  inspected  during  the  year,  in 
England  (including  Jersey)  by  the  Rev.  W.  Clement  Ley ;  in 
Scotland  by  Mr.  Buchan ;  and  in  Ireland  and  Wales  by  Mr.  Scott. 
The  reports  submitted  by  the  Inspectors  to  the  Council,  which 
are  printed  in  Appendix  VI.  (p.  64),  show  that  the  efficiency  of 
the  service  has  been  maintained. 

Discussion  and  Publication  of  the  Information  received. — An 
account  of  the  practice  of  the  Office  in  the  collection,  discussion, 
and  dissemination  of  the  meteorological  information  received  by 
telegraph  is  given  in  Appendix  VII.  (p.  81),  and  a  list  of  the 
institutions  and  persons  who  received  the  Daily  Weather  Reports 
and  Charts  free  of  cost  in  1887-8  in  Appendix  VIII.  (p.  92). 

Weather  Forecasts. — There  has  been  no  material  change  in  the 
system  of  preparation  and  issue  of  the  forecasts  during  the  year. 

Forecasts  are  prepared  three  times  a  day,  at  llh.  a.m.,  at 
3h.  30m.,  and  8h.  30m.  p.m.  The  Forecasts  prepared  at  11  a.m., 
on  the  information  derived  from  the  8  a.m.  reports,  refer  to  the 
probable  weather  between  noon  on  the  day  of  issue  and  noon  on 
the  following  day  ;  they  are  publicly  posted  up  in  several  places 
in  London,*  and  supplied  for  the  afternoon  editions  of  the  news- 
papers. The  forecasts  prepared  at  8b.  30m.  p.m.  are  intended 
primarily  for  the  newspapers,  but  any  of  the  forecasts  are  available 
for  the  information  of  persons  requiring  them. 

Inquiries  at  the      The  inquiries  received    through    the   Post  Office   for   special 
Office.  forecasts  during  the  year  amounted  to  63,  and  the  personal  appli- 

cations to  71.    The  rules  of  the  Office  relating  to  such  inquiries 


Forecasts. 


*  Viz.,  in  the  City,  at  the  Mansion  House,  Lloyd's  Booms,  Messrs.  R.  &  J.  Beck's, 
Cornhill,  and  Messrs.  Thos.  de  la  Rue  &  Co.'s,  Bunhill  Row;  in  the  West  End,  in 
the  Libraries  of  the  House  of  LordB  and  House  of  Commons ;  at  Messrs.  Elliot's, 
St.  Martin's  Lane ;  Messrs.  Stanford's,  Charing  Cross  ;  Messrs.  Negretti  &  Zanibra's, 
Regent  Street ;  and  Messrs.  Pasttrelli's,  New  Bond  Street. 
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continue  the  same  as  in  previous  years.     See   Appendix   VII. 
(p.  81). 

The  results  of  a  comparison  of  the  Forecasts  issued  at  8  p.m.  Testing  of  tho 
during  the  year  with  the  weather  actually  experienced  are  given  in  *oreca8tf« 
Appendix  XI.  (p.  98).     The  following  summary  of  successes  and 
failures,  estimated  as  explained   in  that   Appendix,  shows   that 
the  average  of  success  over  the  whole  United  Kingdom  has  been 
84  per  cent,  3  per  cent,  more  than  for  the  previous  year. 

Summaky  of  Rbsults  of  8.30  p.m.  FORECASTS,  1887. 


Districts. 


Percentages. 


Scotland,  N.  - 

E.  - 

England,  N.E.  - 

m       B.     - 
Midland  Counties 
England,  S. 
Scotland,  W.  - 
England,  N.W. 

j  i        S.Vf . 
Ireland,  N.    - 


it 


S.     - 


Summary  - 


Complete 
Success. 


Partial* 
Success. 


Partial* 
Failure. 


Total 
Failure. 


Total  per- 
centage of 
Success. 


52 

33 

10 

5 

51 

32 

11 

6 

57 

80 

8 

5 

54 

32 

0 

5 

53 

82 

11 

4 

56 

80 

10 

4 

46 

34 

12 

8 

55 

27 

11 

7 

57 

28 

8 

7 

49 

81 

12 

8 

50 

80 

11 

9 

53 

31 

10 

6 

85 
83 
87 
86 
85 
86 
80 
82 
85 
80 
80 


84 


*  Note  "  partial "  implies  "  more  than  half." 

Hay  Harvest  Foj'ecasts. — The  Council  renewed  in  1887  the  Hay  Harvest 
offer  made  in  previous  years  to  the  Royal  Agricultural  Society,  the  Forecasts. 
Royal  Dublin  Society,  and  the  Highland  and  Agricultural  Society 
to  send  daily  Forecasts  gratis  during  the  haymaking  season  to  a 
number  of  observers  selected  by  those  Societies,  on  the  two  con- 
ditions, that  the  information  should  be  made  known  as  widely  as 
possible,  and  that  a  record  should  be  kept  of  the  weather  actually 
experienced  and  be  sent  weekly  to  the  Office.  The  Societies  again 
cordially  accepted  the  proposal,  and  the  following  list  of  recipients 
was  prepared : — 
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Hay  Ham* 
Forecasts. 


List  of  those  who  received  Hat  Habvbst  Forecasts 

in  1887. 


Districts* 


To  whom  sent. 


Address. 


0.  BoOTLAXto,  N.       -| 


I.  SOOTLAKI),  E. 


a.  Enol*ki>,  N.E.  - 


8.  SflGLAHD,  E. 


4.  MmLAUD 

Commas 


5.  ENGLAND,  8. 


6.  SOOTLAITD,  W.     - 


7.  England,  N.W.  - 


I.  England,  8.W.  - 


9.  Ibblakd*  N. 


10.  ISELAND,  S. 


Rev.  Dr.  Joass 
Major  Smith    - 

O.  Johnstone  - 
W.  W.  Kerr  - 
A.  F.  Leslie  - 
C.  L.  W.  Forbes 

J.  Wilson 

J.  Turner 

W.  Birkbeek  - 
Sir  J.  B.  Lawes,  Bt,  and 
J.  H.  Gilbert,  FhJ). 

Royal        Agricultural 
College. 
E.  E.  Harcourt- Vernon 

C.  Whitehead  - 

E.  F.  Squarey  - 
Q.  M.  Allender 

W.  Calder 

M.  J.  Stewart,  M.P.     - 
J.  S.  R.  Ballingal 

G.  W.  Wray  - 

The  Earl  of  Derby,  K.G 

F.  W.  Earle,  Esq. 

Colonol  J.  B.  Turberrill 

The  Earl  of  Ducie 
T.  Dyke 

Rev.  A.  Brown 

E.  F.Farrell   - 

D.  A.  M'Cready 

D.  A.  Milward 

W.  Talbot  Crosbie,  DX. 


Golspie. 

Munlochy,  Inrerness. 

Glamis,  by  Forfar. 
Ferrygate,  North  Berwick. 
Braco,  Keith. 
Aberfbldy. 

Chfllingham  Barns,  Chatton, 

Northumberland. 
The  Grange,  Uleeby. 

High  House,  Thorpe,  Norwich. 
Bothamsted,  Harpenden. 


Cirencester. 

Grove  Hall,  East  Retford. 


Banning  House, 

The  Moot,  Downton,  Wilts. 

Stanunerham,  Horsham. 

Castle  Hill,  Dalreoch,  Dun- 
barton. 
Ardwell,  Stranraer. 
EaQabos  House,  Islay. 

Leyburn,  Yorkshire, 
Knowsley  Hall,  Prescot 
Edenhurst,  Boby,  LhrerpooL 

Ewenny     Priory,      Bridgend* 

Glamorganshire. 
Spring  Park,  Gloucestershire. 
Long  Ashton,  Clifton,  Bristol. 

The  Manse,  Hollymount,  Co. 

Mayo. 
Moynalty,  Co.  Meath. 

Larehvale,   Moneygall,  King's 

Co. 
Lavistown,  Kilkenny. 
Ardfert    Abbey,    Tralee,    Co. 

Kerry. 


The  issue  of  the  forecasts  commenced  (June  13th)  with  those 
for  England,  E.,  the  Midland  counties,  and  England,  S.,  and  later 
those  for  the  other  districts  were  added.  The  forecasts  were  issued 
daily  (excepting  on  Sundays),  and  in  most  instances  they  were 
continued  for  about  five  weeks. 

The  general  result  of  the  issue  of  these  forecasts  is  shown  by 
the  subjoined  table,  which  has  been  compiled  solely  from  the 
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reports  of  the  above-mentioned  gentlemen,  and  is  entirely  inde-  Hay  Harvest 
pendent  of  any  estimate  formed  within  the  Office  itself: —  Forecasts. 

Summary  of  Results. — Hat  Harvest  Forecasts,  1887. 


Districts. 


Names  of  Stations. 


Percentages. 


00 

i 


Scormrp,  N. 

Bhglakd,  N  J3. 

m  B. 

MlDLAVD  COTOTIBB 
EveLAVD»B.- 
SOOTLAJTP,  W. 
EY6LASD,  N.W. 

M        StWi 
IBBLAVD,  N.  • 

«•         8«  • 


1 


I 


£ 


Qolapie  and  Munlochy    - 

North  Berwick,  Glamls,  Aberfeldy,  and 

Braco. 
Chatton  and  Uloeby       • 

Thorpe  and  Bothamsted 

Cirencester  and  East  Betford  - 

Horsham,  Maidstone,  and  Downton   - 

Dumbarton,  Jslay,  and  Stranraer 

Leyburn,  Prescot,  and  Lirerpool 

Bridgend  (Glamorgan),   Olifton  and 

Spring  Park  (Gloucestershire). 
Moynalty,  and  Hollymonnt 

Money  gaH,  Kilkenny,  Ardfert  Abbey  - 


Mean  for  all  districts,  1887  - 

1886  - 


64 

88 

8 

•_ 

40 

96 

8 

28 

40 

SO 

18 

3 

71 

28 

3 

4 

60 

80 

12 

8 

66 

81 

8 

— 

61 

88 

6 

— 

66 

36 

6 

3 

66 

87 

8 

— 

62 

84 

14 

— 

68 

88 

0 

— 

66 

82 

8 

4 

68 

81 

18 

8 

76 
84 
03 
80 
97 
94 
01 
02 
86 
91 

88 
84 


The  result  of  this  year's  checking  shows  that  the  general  per- 
centage was  4  per  cent  higher  than  in  the  preceding  year.  The 
largest  general  per-centage  (97)  was  reached  in  England,  S., 
while  the  smallest  (75)  was  in  Scotland,  E. 

In  addition  to  the  gentlemen  who  acted  as  recipients  of  these 
forecasts  in  1887,  and  whose  names  are  given  on  page  12,  nine 
large  landowners  residing  in  different  parts  of  the  country  applied 
for  receipt  of  the  forecasts  at  their  own  expense. 

Independent  testimony  as  to  the*  correctness  of  the  forecasts 
during  the  summer  of  1887,  and  as  to  their  value  to,  and  appre- 
ciation by,  the  agricultural  community  was  borne  by  Major 
Smith  (Invernessbire),  Mr.  Boothby  (Derbyshire),  Mr.  Ifergusson 
(Suffolk),  Sir  J.  Shelley  (Devonshire),  and  Mr.  Turner  (Lincoln- 
shire). 

Storm   Warnings  far  the   Coasts  of  the  United  Kingdom. — In  Storm  warn- 
Appendix  X.  (p.  96)  will  be  found  the  names  of  the  stations  which  infiP* 
are  furnished  with  signals  for  Storm  Warnings,  in  accordance  with 
Circular  717  of  the  Board  of  Trade  issued  in  February  1874. 
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wnrn-  These  stations  were,  at  the  end  of  March  1886,  146  in  number 

situated : — 

70  in  England,  11  in  Wales,  41  in  Scotland,  15  in  Ireland, 
3  in  the  Isle  of  Man,  and  3  in  the  Channel  Islands. 

The  usual  comparison  has  been  instituted  in  the  Office  between 
the  warnings  issued  in  1887  and  the  weather  experienced  on  our 
coasts,  the  warnings  being  tested  by  the  method  explained  in 
Appendix  VII.  (p.  91).  The  results  of  the  comparison  are  shown 
in  the  following  tables: — 

Return  of  the  Result  of  the  Comparison  between  the  Warnings  issued  and  the 
Weather  experienced  in  1887. 


H  i  *  is 

tllUM 
if  | J||  III 

til  ill  Will 

|1*  Jill|IU 

$ 

'fl 

til  til 

111 'ill 

1 

BtonDi  (or  whloh  no 

Ireland,  South 

58 

11 

12 

ia 

, 

J.n-8. 

„       East 

6B 

34 

20 

12 

Scotland,  East 

63 

37 

13 

n 

n       West 

52 

25 

IS 

8 

Dec  17. 

England,  North-west 

57 

ts 

8 

1 

Dec  17. 

'12 

19 

17 

Dec.  6. 

„         South-welt 

38 

22 

8 

7 

Dec.  G. 

„        South 

IS 

10 

fi 

March  31,  April  G. 

„         South-east 

29 

IS 

IS 

a 

„        East 

32 

17 

8 

7 

— 

— 

— 



Notes  as  toGixus  in  1887  for  which  Warnings  were  not  issued. 

Gale  of  January  Zrd,  in  Ireland,  S. — This  gale  came  on  sud- 
denly early  on  January  3rd,  but  at  6  p.m.,  on  (he  2nd,  there  was 
no  indication  of  its  approach. 

Gale  of  March  Zlit— April  1st,  in  England,  S.— This  was 
a  local  extension  of  a  Northerly  gale,  which  was  felt  on  many 
parts  of  our  coasts  during  the  night  of  March  31st— April  1st. 
The  other  coasts  were  all  duly  warned,  but  there  was  no  reason 
to  suppose  that  the  south  coast  would  feel  much  of  it,  and  in  fact 
Hurst  Castle  and  the  Owers  Lightship  were  the  only  stations 
which  reported  it  as  a  strong  gale. 

Gale  of  April  6tk  in  England,  S.  and  S.E.— North-easterly 
winds  were  setting  in  on  the  evening  of  the  5th,  and  the  northern 
and  north -eastern  parts  of  our  Islands  were  warned.  During  the 
night,  however,  the  barometer  rose  very  quickly  in  the  N.,  and  as 
the  change  spread  rapidly  the  gradients  became  steep  in  the  S. 
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and  S.E.,  and  the  gale  set  in  before  morning,    I  do  not  see  how  Storm  wara- 
this  mistake  was  to  be  avoided.  ^B8* 

Gale  of  December  6th,  in  England,  W.  and  S.JP. — A  Southerly 
and  South-westerly  gale,  caused  by  the  approach  of  a  deep  de- 
pression to  the  Hebrides  during  the  night  of  December  5th-6th, 
and  a  "  V  "-shaped  secondary  to  the  Irisn  Sea.  Of  the  advance  of 
the  latter  which  caused  the  gale  in  question,  there  was  no  indi- 
cation at  6  p.m.  on  the  5th ;  the  more  northern  of  our  western 
coasts  were  duly  warned. 

Gale  of  December  17 th,  in  Scotland,  W.,  and  England,  N.W. — 
At  6  p.m.  on  the  16th  there  was  a  large  depression  in  the  N., 
moving  eastwards,  and  having  slight  gradients  near  its  centre.  A 
rapid  rise  of  the  barometer  in  the  W.  and  S.W.  during  the  night 
caused  an  increase  of  the  gradient  on  our  north-western  coasts,  and 
hence  the  gale, — which,  however,  was  duly  warned  for  on  the 
other  coasts. 

The  following  table  contains  a  comparative  statement  of  the  Comparison  of 
storm  warnings  and  their  results  in  1887,  and  in  the  ten  preceding  jg8^%[2J 
years.     It  will  be  seen  that  the  percentage  of  warnings  justified  previous  years, 
is  slightly  lower  than  in  the  preceding  year : — 


Yean. 

Total  No.  of 

Warnings 

issued. 

Warnings 

justified  by 

subsequent 

Gales. 

Warnings 

justified  by 

subsequent 

strong  Winds. 

Total  Warnings 
justified. 

Warnings  not 

justified  by 

subsequent 

Weather. 

1877 

475 

58*3 

25-9 

79-2 

16*4 

1878 

485 

56-7 

20-8 

77*5 

)7'9 

1879 

509 

50-5 

25-1 

756 

20*6 

1880 

390 

58'2 

24-6 

82*8 

13-3 

1881 

454 

58-6 

23'3 

819 

14*8 

1882 

503 

61-4 

21-1 

82-5 

14*9 

1883 

610 

56-2 

21-6 

77-8 

20*8 

1884 

461 

66-4 

20-0 

86*4 

12*1 

1885 

591 

55-3 

24*0 

79*3 

19*5 

1886 

542 

55-3 

26*9 

82-2 

15*9 

1887 

472 

55-5 

261 

81-6 

16*4 

Fishery  Barometers. — In  connexion  with  the  subject  of  storm  Fishery 
warnings  the  supply  of  public  barometers  on  loan  to  fishing  barometers, 
stations  and  other  places  on  the  coast  should  be  mentioned.  The 
whole  number  of  stations  supplied  by  the  Office  with  these  instru- 
ments is  167.  Of  these  stations,  57  are  in  England,  5  in  Wales, 
46  in  Ireland,  55  in  Scotland,  3  in  the  Isle  of  Man,  and  1  in 
Jersey.     The  list  is  given  in  Appendix  IX.,  p.  95. 

As  in  many  cases  a  long  time  had  elapsed  since  the  issue  of  these 
instruments,  circulars  were  issued  in  the  course  of  the  year  to 
eollect  information  as  to  their  present  condition.  The  replies 
have  been  of  a  satisfactory  nature.  In  the  great  majority  of  cases 
the  barometers  are  stated  to  be  well  cared  for  and  prized  by  the 
fishing  population  of  the  respective  districts. 
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Fishery 
barometer* 


Distribution  of 
gales  on  the 
coasts. 


Observations 
on  Ben  Nevis. 


Atlantic  tele- 
grams. 


The  Council  propose,  as  opportunity  offers,  to  have  the  several 
stations  visited,  and,  if  possible,  to  provide  the  means  of  giving 
oral  explanations  to  fishermen  and  others  of  the  utility  of  these 
instruments  in  connexion  with  weather  forecasting.  A.  com- 
mencement has  already  been  made  with  these  visits  on  parts  of 
the  coast  between  Edinburgh  and  Dundee,  and  the  results  appear 
to  justify  the  further  prosecution  of  the  plan. 

The  new  edition  of  the  Fishery  Barometer  Manual  was  issued 
during  the  year,  and  has  been  distributed  to  the  fishery  barometer 
stations  as  indicated  in  last  report. 

Distribution  of  Gales  on  the  Coasts  of  the  British  Isles. — In 
last  year's  report  a  table  was  given  showing  the  relative  prevalence 
of  gales  in  the  four  quadrants  (N.  to  E.,  E.  to  S.,  &c.)  in  different 
districts  of  the  coast.  A  further  investigation  has  been  made  of 
the  distribution  of  severe  local  gales  in  different  districts.  The 
result  is  given  in  Note  B.  (p.  26). 

Observations  on  Ben  Nevis. — The  arrangements  with  the 
Directors  of  the  Observatory  established  on  the  summit  of  Ben 
Nevis,  at  a  height  of  4,406  feet  above  the  sea,  detailed  in  the  Report 
for  1885,  have  been  continued  during  the  year.  The  Council  have 
continued  the  annual  grant  of  100/.  towards  the  expenses  of  the 
observatory,  and  have  received  MS.  copies  of  all  the  meteoro- 
logical observations  taken.  No  telegrams  have  been  received  from 
the  summit  during  the  year. 

The  Council  have  been  in  communication  with  the  Directors  of 
the  Observatory  regarding  its  present  condition,  and  certain 
contemplated  arrangements  in  connexion  with  it;  and  with 
reference  to  these,  the  Council  resolved  to  make  proposals  to  the 
Directors  for  co-operation,  and  the  grant  of  further  pecuniary  aid, 
subject  to  conditions  which  are  under  their  consideration. 

Atlantic  Telegrams. — The  transmission  of  these  telegrams  which 
give  a  general  summary  of  the  principal  features  of  the  atmo- 
spherical conditions  over  the  United  States,  supplemented  by  ship 
reports,  have  been  continued  during  the  past  year. 

As  explained  in  last  year's  report,  this  service  has  been  carried 
on  conjointly  by  the  Central  Meteorological  Office  in  Paris  a:id  the 
Meteorological  Council,  and  it  was  continued  for  about  18  months, 
the  telegrams  being  received  in  Paris,  and  their  contents  trans- 
mitted to  London  by  post.  The  collection  of  the  information  and 
transmission  of  the  telegrams  is  undertaken  by  the  Chief  Signal 
Office,  Washington,  whose  staff  in  New  York  and  Boston  are 
charged  with  the  execution  of  the  duty. 

The  conclusion  having  been  come  to  that  the  information 
conveyed  by  these  telegrams  has  not  been  of  any  practical  utility 
in  the  issue  of  forecasts  and  storm  warnings,  the  Council  have 
resolved  to  discontinue  their  participation  in  the  payment  for  their 
transmission.  This  step  was  not  taken  without  consultation  with 
the  eminent  Director  of  the  Paris  Meteorological  Office,  who  was 
unable  to  satisfy  the  Council  that  any  practically  useful  result 
had  been  obtained  by  their  means  at  that  Office.    Although  Mons. 
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Mascart  proposes  to  continue  the  service  for  a  further  period,  the  Atlantic  tele- 
Council  did  not  feel  themselves  justified  in  applying  the  funds  at  Sram*. 
their  disposal  to  this  object  for  the  reasons  now  explained.  They 
have,  however,  invited  M.  Mascart  to  let  them  hear  if  he  is  able  to 
make  a  more  favourable  report  regarding  the  telegrams,  and  as 
he  has  offered  to  supply  copies  of  them,  for  transmission  by  post 
to  London,  they  wili  continue  to  be  watched  here  in  connexion 
with  this  branch  of  the  Office. 

Some  remarks  on  the  probable  value  to  this  country  of  such 
a  service  of  telegrams  as  indicated  by  the  consideration  of  the 
Atlantic  Weather  Charts  will  be  found  in  Note  A.,  p.  22. 

Weather  Reports. — The  Daily   Weather  Report  has  appeared  Publication*, 
regularly,    and    has  again    been   added    to.      For  details,    see 
Appendix  VJL,  p.  81. 

The  Weekly  Weather  Report  has  appeared  in  its  enlarged  form, 
as  explained  in  the  last  Report,  and  has  been  further  improved  by 
the  addition  since  1st  January  1887,  of  six  new  stations  situated 
in  the  inland  districts  of  Scotland. 

The  Quarterly  Summary,  issued  as  Appendix  L  to  the  Weekly 
Weather  Report,  gives  the  Monthly  and  Progressive  values  of 
Accumulated  Heat,  Rainfall,  and  Bright  Sunshine  for  all  the 
districts  in  each  month  of  the  current  year— in  continuation  of  the 
Tables  published  in  Appendix  I.  for  1886.  Appendix  II.  to  the 
same  Report  gives  the  Weekly  and  Progressive  values  for  the 
same  elements  during  the  year  1887  (in  continuation  of  Appendix  II. 
for  the  year  1886),  and  Appendix  III.  gives  the  Mean  Weekly 
values  for  the  following  number  of  years : — 

Accumulated  Heat  and  Rainfall,  9  years,  1878  to  1886. 

n  ,.  „  10      „       1878  „  1887. 

Bright  Sunshine  -  -     6      „      1881  „  1886. 

„  -  -     7      „         „      „  1887. 

Appendix  IV.  gives  for  each  district,  (a)  for  the  eight  years  1878 
to  1885,  (J)  for  the  nine  years  1 878  to  1886,  and  (c)  for  the  10  years 
1878  to  1887,  the  mean  temperature  of  the  air  for  each  week  in 
the  year.     This  Appendix  is  new. 

The  Monthly  Weather  Report  for  1887,  which  has  fallen  into 
arrear,  will  shortly  be  published. 

Simultaneous  Observations, — The  Office  has  continued  its  co-  Simultaneous 
operation  in  the  system  of  International  simultaneous  observations,  observations, 
taken  at  Greenwich  mean  noon,  which  was  organised  in  1874,  at 
the  request  of  the  Chief  Signal  Officer  of  the  United  States. 

The  list  of  observers  on  this  system  at  land  stations  for  1887 
is  given  in  Appendix  XII.,  p.  103. 

A  form  for  the  entry  of  the  simultaneous  observations  is  bound 
up  with  every  ship's  log  issued  by  the  Office.  In  previous 
Reports  it  has  been  stated  that  the  Lords  Commissioners  of  the 
Admiralty  had,  at  the  request  of  the  Council,  issued  instructions 
for  these  observations  to  be  taken  (in  addition  to  those  made 
by  the  Service  Regulations)  on  board  each  detached  ship-of-war 
on  foreign  service ;  or,  in  the  case  of  a  squadron  acting  together, 
on  board  the  ship  of  the  senior  officer.    The  number  of  these 
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Self-recording 
observatories. 


Anemographic 
stations. 


Stations  of 
Second  Order. 


Telegraphic 

Reporting 

Stations. 


Simultaneous    observations  which  have  been  received  during  the  year  from  the 
o  serva  ons.     j^yj  Navy  has  been  7,490,  and  from  the  Mercantile  Marine, 

6,690. 

PART  IIL 
Land  Meteorology  of  the  British  Isles. 

Observatories  and  Stations. — Records  of  the  climate  of  the 
British  Isles  are  received  by  the  Office  from  certain  stations  with 
different  degrees  of  fulness  of  organisation,  which  may  be  arranged 
in  five  classes. 

1.  The  Observatories  furnished  with  self-registering  instruments 
by  which  all  the  principal  meteorological  phenomena  are  re- 
corded continuously,  and  which  thus  afford  materials  for  the  study 
of  the  periodic  variations  of  the  meteorological  elements. 

2.  Anemographic  stations  furnished  with  instruments  regis- 
tering th$  wind  only.  The  records  from  these  stations  relate  to 
weather  as  distinguished  from  climate,  and  are  especially  useful  in 
connexion  with  the  passage  of  storms,  and  as  affording  evidence 
available  in  the  courts  of  Taw  with  respect  to  collisions  at  sea,  and 
damage  done  by  wind. 

3.  Stations  of  the  Second  Order  furnishing  climatological  in- 
formation from  eye  observations  taken  twice  a  day.  The  observers 
at  these  stations  are  all  volunteers. 

4.  The  Telegraphic  Reporting  Stations  at  which  eye  obser- 
vations are  taken,  supplemented  in  some  cases  by  self-recording 
aneroids,  &c,  forming  the  material  upon  which  the  daily  weather 
reports  and  forecasts  are  based.  The  hours  of  observation  at  these 
stations  are  limited  by  the  requirements  of  the  telegraphic  system, 
as  explained  in  Part  II.,  but  the  data  which  they  furnish  are 
utilized  to  afford  climatological  information  for  parts  of  the 
country  where  Stations  of  the  Second  Order  do  not  exist 

Extra  stations.       5.  Extra  stations  furnishing  returns  with  less  completeness,  and 

with  less  detail  than  those  of  class  3. 

A  continuous  record  of  the  amount  of  bright  sunshine  is 
received  from  35  stations  in  the  British  Isles,  somo  of  which  are 
first  or  second  order  stations,  whilst  from  others  the  sunshine 
record  is  alone  received.     See  p.  112. 

A  fuller  account  of  these  several  stations  and  of  the  methods 
employed  by  the  Office  in  dealing  with  the  records  will  be  found 
in  Appendix  XIII.,  p.  104,  and  a  Map  of  all  the  stations  is 
appended  to  Note  D.,  p.  33. 

Appendix  XIV.,  p.  108,  contains  a  list  of  all  documents  relating 
to  the  land  meteorology  of  the  British  Isles  received  at  the  Office 
dining  the  year. 

The  only  changes  in  the  self-recording  stations  during  die 
year  have  been  the  erection  of  two  anemometers  of  a  smaller  size 
during  the  year,  one  at  the  Mountjoy  Observatory,  Phoenix  Park, 
Dublin,  the  other  in  the  Island  of  Heligoland. 

Inspection  of  the  Stations. — The  self-recording  observatories  and 
the  anemographic  stations  (Classes  1  and  2),  as  well  as  the  Tele* 
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graphic  Reporting  Stations  (Class  4),  are  regularly  visited  each  Inspection  of 
year  by  the  Inspectors  of  the  Office  before  mentioned  (p.  10).  Stations. 
The  extra  stations  (Class  5)  are  inspected  as  opportunity  offers. 
Of  the  Stations  of  the  Second  Order  (Class  3),  6ome  belong  to 
the  Royal  Meteorological  Society ;  these  are  visited  by  an 
Inspector  appointed  by  the  Society,  an  allowance  being  made 
by  the  Office  toward  the  cost  of  the  inspection,  in  accordance 
with  the  recommendation  of  the  Treasury  Committee  (1877); 
and  some  belong  to  the  Scottish  Meteorological  Society.  The 
remaining  Stations  of  the  Second  Order  are  visited  at  least 
once  in  every  two  years  by  the  Inspectors  of  the  Office.  The 
Superintendent  of  the  Kew  Observatory,  Mr.  G.  M,  Whipple, 
is  specially  employed  to  inspect  and  report  on  the  self-registering 
apparatus,  and  on  the  photographic  processes  at  the  observa- 
tories. Extracts  from  the  Reports  of  the  Inspectors  will  be 
found  in  Appendix  VI.,  p.  64. 

Information  supplied  to  the  General  Register  Office,  Dublin*  Reports  sup- 
— Keports  from  ten  of  the  Irish  stations  of  the  Office  have  been  JJ^J^L 
regularly  supplied   to  the  Registrar  General  for  Ireland,  for  use  oStdfor 
in  his  Weekly  and  Quarterly  Returns,  Ireland. 

Quarterly  Weather  Report — Parts  I.  and  II.  of  the   volume  Publications, 
for  1879  in  the  old  form  have  appeared,  and  the  volume  will 
soon  be  completed.     This  form  of  Report  will  end  with  the  publi- 
cation of  the  results  for  1880. 

The  volumes  of  the  Monthly  Weather  Report  for  1887  and 
1888,  some  parts  of  which  have  appeared,  will  soon  be  completed 
and  issued.  This  publication  takes  the  place  of  the  Quarterly 
Weather  Report. 

The  publication  of  the  Hourly  Readings  obtained  from  the 
records  of  the  self-registering  instruments  at  the  four  principal 
observatories  lor  1885,  is  nearly  completed. 

Reports  from  Stations  of  the  Second  Order. — The  volume  for 
1883  has  appeared,  and  that  for  1884  is  in  an  advanced  state. 

Electric  Anemometer. — This  instrument  has  now  been  erected  Electric 
at  Kilbeg  Hill,  situated  above  and  at  a  distance  of  about  a  mile  Anemometer, 
from  the  observatory  at  Valencia,  but  various  unforeseen  difficulties 
have  arisen  in  connexion  with  the  mechanism,  and  it  has  not  yet 
been  brought  into  operation. 

The  Harmonic  Analyser. — The  results  of  the  analysis  of  the  Harmonic 
thermograms  for  the  12  years  1871-82  appeared  as  an  appendix  Analyser, 
to  the  volume  of  Hourly  Readings  for  1883.  They  are  given  in 
three  tables,  of  which  the  first  two  contain,  in  different  forms,  the 
harmonic  coefficients  of  the  first  three  orders  of  the  formulas 
expressing  the  diurnal  variation  of  temperature ;  while  the  third,  by 
a  comparison  of  the  monthly  mean  values  obtained  from  the  hourly 
values  by  computation  with  those  derived  from  the  analyser, 
supplies  a  means  of  testing  the  accuracy  with  which  the  machine 
works.  The  barograms  are  now  being  dealt  with  in  a  similar 
manner,  and  are  finished  up  to  the  end  of  1879. 
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Hygrometrical       Experiments  on  Hygrometry  and  Evaporation. — In  the  report  of 
investigations.    the  office  for  1883,  it  was  mentioned  that  an  investigation  of  this 

nature  had  been  entrusted  to  Mr.  W.  N.  Shaw,  M.  A.,  of  Emmanuel 
College,  Cambridge,  and  that  a  preliminary  report  on  Evaporation 
from  his  pen  had  appeared  in  the  Quarterly  Weather  Report  for 
1877.  Mr.  Shaw  has  continued  his  researches,  and  in  the  course 
of  last  autumn  forwarded  to  the  Council  a  report  on  Hygro- 
metric  Methods,  which  has  been  considered  by  them  of  such 
importance  that  it  has  been  forwarded  to  the  Royal  Society.  It 
has  been  accepted  for  publication  in  the  Philosophical  Trans- 
actions, and  will  be  reprinted  by  the  Office  in  the  volume  of  the 
Quarterly  Weather  Report  for  1879,  now  in  the  press.  An 
abstract  of  this  report,  reproduced  from  the  proceedings  of  the 
Royal  Society,  is  given  in  Note  G,  p.  30. 
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Cloud  Photography . — In  the  report  for  the  year  ending  March  31, 
.1886,  at  p.  22,  mention  was  made  of  a  series  of  cloud  photographs 
which  had  been  taken  at  the  Rew  Observatory,  by  the  use  of  two 
cameras  at  a  distance  of  800  yards  apart.  The  photographs 
obtained  have  been  measured  in  the  manner  described  in  the 
report  quoted,  but  it  has  appeared  to  the  Council  desirable  to 
have  the  measurements  repeated,  by  an  independent  investigator, 
before  publishing  results.  This  re-measurement  is  now  in  progress, 
and  the  photographs  continue  to  be  taken  when  the  conditions 
are  favourable. 

International  Meteorological  Tables. — -At  the  International 
Congress  of  Rome  in  1879  it  was  decided  that  it  was  desirable 
that  an  authoritative  series  of  tables  for  use  in  meteorological  and 
other  scientific  reductions  should  be  prepared  and  issued,  the 
necessary  funds  being  rained  by  international  subscription.  The 
subject  was  entrusted  to  Professor  E.  Mascart,  of  Paris,  and  Pro- 
fessor H.  Wild,  of  St.  Petersburg.  The  computation  of  the  tables 
is  now  nearly  complete,  and  the  work  is  in  the  press.  The 
Council  have  agreed  to  contribute  their  share  of  the  necessary 
fcxpenditure,  by  purchasing  a  number  of  copies  of  the  work. 

Krakatoa  Eruption. — The  report  on  the  air-waves  caused  by 
the  explosion  that  attended  this  eruption  was  submitted  in  June 
1886  to  a  Committee  appointed  by  the  Royal  Society ;  but  during 
the  past  year,  while  the  sheets  have  been  passing  through  the 
press,  a  great  deal  of  additional  work  has  been  done  upon  the 
entire  report,  in  checking  statements  as  to  positions  of  vessels, 
distances  from  Krakatoa,  numerical  calculations,  &c,  and  in  care- 
fully reading  the  sheets  with  a  view  to  secure  uniformity  among 
the  authors  with  reference  to  the  facts  and  data  mentioned. 

Records  from  Records  from  Military  Stations. — In  the  year  1886  the  Office 
siaiionsofthe  received  a  contribution  to  its  records  of  the  climatology  of 
Department™    the    globe    of  considerable  value  in    a  complete  series  of  the 

observations  made  by  the  officers  of  the  Army  Medical  Depart- 
ment, at  both  home  and  foreign  stations,  during  the  years  1866- 
1884.  These  returns,  together  with  those  made  by  the  Royal 
Engineers  in  the  years  1852-1862,  which  were  received  from  the 
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Office  of  the  Ordnance  Survey  in  1879,  supply  information  as  to  Records  from 
the  climate  of  many  parts    of  the  world  about  which  compara-  Am0Difcdicai 
tively  little   is  at    present   known,  and   the   Council,  therefore,  Department 
decided  to  publish  the  returns  from  all  the  foreign  stations  on  a 
definite  system,  in  the  form  of  monthly  means  and  summaries,  so 
that  this  information  may  be  generally  accessible  to  meteorologists. 
It  has  also  been  decided  to  obtain  from  the  Army  Medical  Depart- 
ment the  returns  for  the  years  1885-6,  and  to  include  these  results 
in  the  publication.     A  list  of  stations  will  be  found  in  Appendix 
XIVa.,  p.  113. 

This  work  is  now  nearly  completed  and  will  be  published  during 
the  present  year. 

Libbaky. 

The  library  contains  standard  works  on  Meteorology  and  the  Library, 
allied  sciences.   It  consists  at  present  of  nearly  1 1,000  volumes  and 
pamphlet",  exclusive  of  charts  and  MS.  records  of  observations. 
The  books  and  other  documents  are  accessible  to  scientific  men 
for  reference  at  the  Office. 

Appendix  XV.,  p.  115,  contains  a  list  of  the  additions  to  the 
library  during  the  year.  These  have  been  catalogued  upon  cards 
as  before,  besides  being  entered  in  the  reference  catalogues  under 
(1)  Authors,  and  (2)  Subjects. 

Expenditure. 

Appendix  XVI.,   p.    143,  shows    the  receipts  and  payments  xfinaxk0laJ. 
during  the  year  ending  31st  March  1888.     The  amount  voted  by 
Parliament  was  15,300/.,  as  in  the  previous  year. 

The  following  abstract  of  expenditure  shows  the  amount  properly 
chargeable  to  the  year  in  question,  and  its  distribution  under  the 
various  heads,  together  with  the  increase  or  decrease  in  1887-88, 
as  compared  with  the  previous  year  : — 


Net  Expenditure. 


1886-87. 


1887-88. 


Increase. 


Doorcase. 


General  Administration. 

Payment  of  Council 

Secretary 

Office     - 

Bent,  fuel,  and  lighting  - 

Alterations  to  premises, 
attendance,  and  con- 
tingencies 

Expenses  incidental  to 
International  Meteoro- 
logical Congress 

Pensions 

Special  Researches 

Land  Meteorology 

Weather  Information     - 

Inspections 

Ocean  Meteorology 

Total  £ 


£  s.  d. 

1,000  0  0 

800  0  0 

792  12  0 

721  6  1 


596  19     1 


11  0 

42  1G 

494  12 

8,207  15 

3,681  6 

559  16 


0 
4 
3 
4 
5 
9 


2,924     8     1 


14,832  12     4 


£'    8.  d. 

1,000     0  0 

800     0  0 

806   15  6 

738  17  10 


437     5  11 


42  16     4 

734  11   10 

3,141  10  10 

3,929  15     5 

524  10     4 

2,517  4     6 


14,673     8     6 


£     «.    </. 


14     3     6 
17  11     9 


239  19     7 
248     9     0 


520     3  10 


£    s.     d. 


159  13     2 


11     0     0 


66     4     6 

35     6     5 
407     8     7 


697     7     8 


(Signed) 


RlCHAKD   StRACHEY, 

Chairman. 
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NOTE  A, 

On  the  Histoby  of  the  Severe  Storms  which  visited  ihe 
British  Isles  between  August  1, 1882,  and  September  3, 
1883,  as  traceable  from  the  Atlantic  Charts  published 
by  the  Office.    By  Robert  H.  Scott,  F.R.S.,  Secretary. 

The  most  obvious  mode  of  discussion  of  the  possibility  of 
obtaining  practically  useful  information  as  to  probable  weather 
on  our  coasts  from  telegraphic  reports  sent  from  America  is  to 
trace  the  movements  of  the  several  cyclonic  systems  which  show 
themselves  day  by  day  on  the  charts  in  their  passage  across  the 
Atlantic.  I  have  prepared  a  series  of  13  charts,  one  for  each 
month,  showing  the  tracks  of  all  the  clearly  marked  barometrical 
depressions,  or  cyclonic  systems,  I  was  able  to  recognize  as  having 
been  accompanied  by  gales.  As  the  Atlantic  charts  are  drawn 
at  intervals  24  hours  apart,  it  is  evident  that  they  cannot  afford 
as  complete  a  history  of  the  phenomena  as  if  charts  for  more 
frequent  intervals  were  available,  accordingly  it  is  not  improbable 
that  more  complete  information  might  have  shown  that  some  of 
the  connexions  between  storm  positions  on  successive  days  were 
not  well  founded,  and  that  some  storms  were  not  really  so  long 
lived  as  my  preliminary  investigation  would  appear  to  show.  In 
fact  the  phenomenon  of  the  complete  dying  out  of  an  atmospheric 
eddy,  and  of  the  appearance  of  a  fresh  disturbance  in  its  vicinity 
is  not  very  uncommon. 

In  many  cases  cyclonic  systems  coming  from  low  latitudes 
appear  to  merge  in  a  large  area  of  depression,  which  is  very 
generally  prevalent  over  the  region  stretching  from  Baffin's 
Bay  to  Iceland,  and  it  is  a  matter  of  uncertainty  whether  a 
system  of  cyclonic  wind  circulation,  which  apparently  disentangles 
itself  from  this  region,  and  advances  over  Iceland  to  Europe,  is 
really  the  same  system  that  moved  up  to  Davis  Straits  a  few  days 
before.  I  have,  however,  assumed  that  this  last-named  sequence 
of  conditions  has  taken  place.  Another  very  common  occurrence, 
which  often  gives  the  appearance  of  a  recoil  of  the  advancing 
storm,  or  of  a  kink  in  its  track,  arises  when  an  area  of  depression, 
say  with  readings  as  low  as  29*4  inches,  is  extremely  elongated, 
being  either  oval  or  even  lemniscate-,  or  kidney-shaped.  Under 
such  circumstances  the  barometer  at  one  focus  of  the  ellipse 
frequently  falls  lower  than  at  the  other,  but  if  this  relation  be  not 
permanent,  and  if  for  instance  the  readings  at  the  eastern  focus 
become  higher,  while  the  western  disturbance  becomes  more  accen- 
tuated, the  resulting  appearance  is  that  the  storm  as  a  whole  has 
receded.  Again,  such  an  oval  may  extend  from  Iceland  to  the 
Bay  of  Biscay,  and  if  the  centre  of  chief  disturbance  was  situated 
at  first  over  Iceland,  and  next  day  near  Biarritz,  the  track  chart 
would  make  it  appear  that  the  storm  had  travelled  over  the  entire 
distance  named  in  24  hours.  That  this  had  really  happened  is 
not  very  probable. 
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The  total  number  of  depressions  whose  tracks  appear  in  the 
13  charts  does  not  fall  far  short  of  250,  but  out  of  these  there  are 
a  limited  number  which  present  special  interest  to  us  in  the 
British  Isles,  in  fact,  those  which  produced  gales  on  our  coasts. 

For  the  purposes  of  a  paper  entitled  "  The  Equinoctial  Gales 
— do  they  occur  in  the  British  Isles  V  which  I  prepared  for  the 
Royal  Meteorological  Society,  and  which  was  printed  in  their 
Quarterly  Journal,  Vol.  X.,  p.  236,  I  drew  up  a  list  of  all  the 
serious  storms  which  had  occurred  on  our  coasts  between  1870 
and  1884.  In  the  interval  covered  by  the  Atlantic  charts,  from 
August  1,  1882,  to  September  3,  1883,  the  number  of  such  storms 
recorded  on  our  coasts  was  37,  and  the  dates  were  as  follows : — 
1882,  August  23 ;  September  2 ;  October  1, 19, 24,28 ;  November 
1,  4,  5,  8,  14,  16,  20,  28 ;  December  2,  5,  7.  1883,  January  2, 
10,  14,  19,  24,  25,  27,  28;  February  1,  6,  9,  12,  14,  17 ;  March 
6,  8,  17,  22,  29 ;  April  17 ;  September  1. 

These  have  been  arranged  in  four  classes : — 
A  17  in  No.    -  Those  first  appearing  to  the  westward  of  the 

meridian  of  40°  W. 
B    8        „         Those  first  appearing  in  mid- Atlantic. 
0    9        „        Those  first  appealing  over  the  British  Isles, 

often  being  secondary  to  large  depressions 

outside. 
V    3        „     -  Those  first  appearing  to  the  eastward  or  over 

Europe. 

Total  37 

It  is  evident  that  for  the  purpose  of  ascertaining  the  possibility 
of  obtaining  from  American  telegrams  warning  of  these  storms, 
we  need  only  consider  class  A,  for  unless  a  storm  is  distinctly 
recognisable  in  the  United  States  either  by  cloud  observations  or 
from  ship  logs  received  at  American  ports,  no  telegram  of  a 
positive  character  regarding  it  can  be  despatched.  It  seems 
reasonable  to  assume  that  unless  a  storm  has  manifested  itself 
within  the  limits  bounded  by  the  parallels  of  40°  and  52°  N. 
(Philadelphia  and  Straits  of  Belle  Isle),  and  on  the  western 
side  of  the  meridian  of  40°,  it  would  not  be  possible  for  a  report 
of  it  to  be  made  early  enough  for  anyone  in  the  United  States  to 
telegraph  its  probable  approach  to  Europe  in  time  to  be  of  any 
practical  utility. 

Out  of  the  17  storms  of  Class  A  only  12  can  be  considered  as 
fuelling  this  condition  of  passing  at  some  time  of  their  course 
within  the  area  specified. 

In  order  that  warnings  of  storms  should  be  effectual,  some 
judgment  must  be  formed  as  to  the  probable  length  of  time 
required  for  them  to  cross  the  Atlantic.  If  we  assume,  for  the 
sake  of  argument,  three  days  as  a  fair  average  time  for  crossing, 
it  is  evident  that  a  storm  travelling  either  much  faster  or  slower 
than  this  will  either  outstrip  the  warning  or  be  "  distanced  "  by  it. 
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In  the  first  case  the  warning  must  be  a  practical  failure,  and 
in  the  second  its  utility  rendered  very  doubtful. 

Of  these  12  storms,  four,  those  of  February  1,  9,  14,  and  Sep- 
tember 1,  1883,  crossed  apparently  in  two  days;  three,  those  of 
October  1,  December  2  and  7,  in  three  days;  one,  January  14, 
in  four  days;  one,  February  17,  in  five  days ;  two,  September  2 
(1882)  and  November  20,  in  six  days;  and  finally  one,  November 
4,  took  10  days  to  cross.  It  will  be  seen  from  this  that  the 
chances  of  success  in  the  13  months  investigated  lay  heavily 
against  any  American  forecaster. 

Let  us  now  consider  these  12  storms  more  in  detail. 

September  2nd,  1882. — The  storm  appeared  first  on  AugUBt  26th  in 
42°  In  .  58°  W.  It  crossed  the  Atlantic  in  a  nearly  straight  Tine,  and  on 
September  2nd  its  centre  lay  over  Sntherlandshire. 

October  lit. — This  commenced  in  a  very  low  latitude  in  22°  N.  59°  W. 
September  22nd.  It  took  the  regular  course  of  a  West  India  Hurricane, 
recurving  near  Bermuda  and  crossing  the  ocean  on  the  parallel  of  42°  N. ; 
it  finally  rose  to  51°  N.  in  18°  W.  and  there  died  out  on  the  2nd  of 
October. 

November  4th. — This  commenced  near  the  Havana  on  October  21st.  It 
travelled  along  the  American  coast  till  it  reached  the  latitude  of  53°  N. 
to  the  north  of  the  straits  of  Belle  Isle.  It  crossed  the  ocean  very  slowly, 
approached  closest  to  us  on  November  1st,  then  recoiled  and  again 
approached  us  on  the  4th,  at  which  time  its  centre  lay  over  the  Faroes, 
and  on  this  day,  and  not  before,  it  produced  a  gale. 

November  20th. — This  commenced  in  43°  N.  98°  W.  not  far  from  Omaha 
on  the  10th,  on  the  14th  its  centre  lay  near  Anticosti.  It  then  travelled 
due  north  for  two  days,  crossed  Greenland  and  reached  Iceland  on  the  18th, 
whence  its  track  was  south-eastward.  Its  centre  lay  near  Barra  Head 
in  the  Hebrides  on  November  20th,  the  day  of  the  storm. 

December  2nd. — This  track  is  almost  exactly  parallel  to  the  foregoing. 
The  storm  commenced  in  the  Gulf  of  Mexico ;  on  the  20th  November  it 
travelled  along  the  coast  to  Gape  Breton  Island,  where  its  centre  lay  on 
the  30th.  Its  track  then  lay  northwards  to  near  Gape  Farewell,  and 
then  eastwards  to  Iceland,  whence  it  moved  south  to  61°  N.  18°  W.  on  the 
4th.  The  gale  with  us  occurred  on  the  2nd,  when  the  centre  lay  off 
Iceland  in  63°  N.  21°  W. 

December  7th. — This  first  appeared  near  Lake  Erie  on  the  2nd  of  the 
month.  It  travelled  rapidly  and  its  centre  lay  close  to  Cherbourg  on  the 
7th,  the  day  of  the  gale. 

January  14th. — This  storm  started  from  the  coast  of  Florida  on  the  9thf 
on  the  11th  its  centre  lav  near  Gape  Race,  then  it  apparently  dipped  down 
about  five  degrees  of  latitude,  and  thence  travelled  north-eastwards,  pro- 
ducing a  gale  on  our  coasts  when  its  centre  lay  in  23°  W.  52°  N. 

February  1st. — This  started  on  Lake  Huron  on  the  27th;  then  apparently 
it  dropped  to  the  south  of  Kentucky  in  24  hours,  thence  it  travelled  on  a 
straight  east -north-east  course  with  great  rapidity,  passing  over  forty 
degrees  of  longitude  in  48  hours.  Our  gale  was  felt  when  the  centre  was 
in  20°  W. 

February  9th. — This  also  apparently  travelled  with  great  speed.  Its 
centre  lay  on  the  7th  near  Kingston  (Canada),  on  the  8th  it  had  reached 
43°  W.,  and  on  the  9th,  when  we  had  our  gale,  the  centre  lay  in  30°  W. 

February  14th  and  17th. — These  were  two  gales  produced  by  the  same 
cyclonic  disturbance  at  different  periods  of  its  existence.  The  depression 
originated  over  Lake  Superior  on  the  11th.  It  travelled  very  rapidly, 
and  in  three  days  the  centre  lay  in  21°  W.  54°  N.,  and  we  had  a  storm* 
The  depression  passed  northwards,  and  on  the  17th,  when  the  centre  lay 
off  the  north-west  point  of  Iceland,  we  had  another  gale.  This  latter  was 
probably  due  in  part  to  a  rise  of  the  barometer  over  the  Baltic,  and  in 
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part  to  the  formation  of  an  imperfect  secondary  depression  off  our  north- 
west coasts  on  the  17th. 

September  l*t,  1883. — This  followed  a  course  very  similar  to  that  of 
October  1st,  1882,  above-mentioned ;  it  arose  near  the  Island  of  Porto  Bico, 
skirted  the  coast  of  North  America,  crossed  the  Atlantic  about  48°  N.,  and 
its  centre  on  the  1st  lay  just  outside  Scilly. 

The  great  irregularity  which  is  shown,  by  the  above  remarks, 
to  exist  between  these  storms  as  to  their  tracks  and  rate  of 
advance,  proves  that  any  attempt  to  telegraph  storms  from  America 
to  Europe,  with  the  means  at  present  available,  must  be  beset 
with  great  difficulties. 

A  further  investigation  of  the  Atlantic  Charts  showed  that  for 
a  protracted  interval  in  the  month  of  March  1883,  a  band  of 
high  barometrical  readings  stretched  across  the  North  Atlantic  from 
north  to  south,  between  the  meridians  of  20°  and  40°  W.  This 
formed  an  absolute  barrier  to  the  advance  to  Europe  of  any  storm 
from  the  westward,  and  of  its  existence  and  persistence  no  official 
in  America  could  have  any  sufficient  knowledge,  and  any  fore- 
caster might  easily  forward  useless  telegrams. 

The  general  outcome  of  the  investigation  has  been  to  show 
that  it  is  extremely  improbable  that  telegraphic  reports  of  weather 
received  from  the  other  side  of  the  Atlantic  could  be  of  a  nature 
to  assist  in  the  forecasting  of  weather  on  our  coasts,  and  this 
conclusion  is  fully  sustained  by  the  actual  results  of  the  experi- 
mental system  of  reporting  which  has  been  in  operation  during 
the  past  year. 


29  Report  oj  the  Meteorological  Council 


NOTE  B. 

Report  on  the  Severe  Partial  Gales  experienced  on  the 
Coasts  of  the  British  Islands,  during  the  15  Years  1871 
to  1885.— By  F.  J.  Bhodie,  F.R.  Met.  Soo. 

Meteorological  Office,     Telegraph  Branch. 

A  minute  examination  into  the  circumstances  under  which  each 
of  these  gales  occurred  seems  to  show  that  they  may  fairly  be 
classified  under  one  or  other  of  the  following  headings : — 

a.  Gales  which  were  more  or  less  general  in  the  neighbour- 

hood of  the  district,  but  which  were  felt  only  locally  in  the 
district  itself. 

b.  Gales  which  extended  from  adjacent  coasts  to  the  borders 

of  the  district  in  question. 

c.  Gales  which  were  occasioned  by  depressions  skirting  our 

coasts,  and  only  affected  portions  of  the  districts  near 
which  they  passed. 

d.  Gales  which  were  local  only  as  regards  direction  of  wind, 

storms  from  other  quarters  being  felt  on  adjacent 
coasts. 

c.  Gales  which  were  the  effect  simply  of  very  small  systems 
(or  «  swirls  "),  and  were  consequently  felt  only  over  limited 
portions  of  the  districts  visited. 

/.  Gales  which  were  felt  in  a  part  of  one  district  only. 

g.  Gales  which,  though  reported,  were  in  all  probability  so 
reported  owing  to  an  error  in  judgment  of  the  observer. 

In  the  table  herewith  the  results  of  this  classification  are  given 
for  each  district,  and  also  for  the  various  quarters  from  which  the 
gales  were  experienced. 

The  aggregate  values  for  the  whole  of  the  districts  are  given  at 
the  foot  of  the  table,  and  show : — 

1.  That  in  46  per  cent,  of  the  cases  the  gales,  although  more 

or  less  general  in  the  neighbourhood  of  the  district,  were 
felt  only  locally  in  the  district  itself.  In  many  instances 
it  is  difficult  to  see  why  certain  of  the  stations  should  have 
failed  to  record  the  gale.  As  regards  the  telegraphic 
reporting  stations,  however,  there  can  be  little  doubt  that 
the  occurrence  of  a  gale  during  the  night  frequently 
escapes  the  notice  of  the  observer. 

2.  It  would  appear  that  a  considerable  number  (21  per  cent) 

of  instances  were  due  to  the  extension  of  storms  from 
other  coasts  to  a  portion  of  the  districts  in  question. 

3.  That  in  11  per  cent,  of  the  cases  the  gales  reported  indicate, 

in  all  probability,  an  over-estimation  of  wind-force. 
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4.  That  in  some  few  instances  (8  per  cent.)  the  gales  were 

occasioned  by  depressions  skirting  our  coasts,  and  only 
affecting  portions  of  the  districts  near  which  they 
passed. 

5.  That  in  six  per  cent,  of  the  cases  the  gales  were  purely  local, 

no  other  district  being  affected. 

6.  That  in  six  per  cent,  of  the  cases  the  gales  were  the  effect 

simply  of  local  squalls.  In  cases  where  these  squalls  were 
felt  only  in  one  district,  the  gale  was  of  course  classed 
under  the  previous  heading. 

7.  That  in  the  remaining  instances  (2  per  cent.)  the  gale  was 

local  only  as  regards  the  direction  of  the  wind,  storms 
from  other  quarters  being  felt  on  adjacent  coasts. 
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NOTE  C. 

Abstract  of  a  Report  on  Hyorometric  Methods,  by 
W.  N.  Shaw,  M.A.,  reprinted  from  the  €€  Proceedings  of  the 
Koyal  Society/'  No.  262. 

With  the  exception  of  certain  "absolute  hygrometers,"  the 
behaviour  of  which  has  not  yet  been  sufficiently  tested,  the 
determination  of  the  pressure  of  water  vapour  in  the  air  is 
indirect,  and  requires  a  formula  of  reduction.  The  formulae  in 
use  are  based  upon  assumptions  which  are  at  present  not  so 
completely  verified  by  experiment  that  any  hygrometric  method 
can  be  relied  upon  to  give  measures  of  the  pressure  of  aqueous 
vapour  trustworthy  to  within  0*1  mm.  of  mercury.  The 
authority  for  these  statements  is  given  in  detail  in  an  account  of 
the  hygrometric  work  done  since  1830.  This  account  is  appended 
to  the  report  as  Note  A. 

In  the  report,  the  chemical  hygrometric  method  is  provisionally 
regarded  as  a  standard.  The  formula  of  reduction  applicable  in 
this  case  is— 

760  (1    +   at) 

e  s  i — 1 

where  e  is  the  pressure  of  aqueous  vapour  in  millimetres;  f  the 
number  of  grammes  of  moisture  per  cubic  metre  in  the  air  at 
temperature  f  G;  a  the  coefficient  of  expansion  of    air  per 
degree   C;  A  the  density  of  dry  air  at  0°  and  760  mm.,  ie., 
1293  grammes  per  cubic  metre;  and  rfis  the  specific  gravity  of 
the  moisture  referred  to  air  at  the  same  temperature  and  pressure. 
The    assumptions  upon  which   the  formula  is  based  are — 
(1.)  That  it  is  possible  to  absorb  the  whole  of  the  moisture  from 
air  by  passing  it  over  desiccating  substances;  and  (2)  that  a 
numerical  value  can  be  assigned  to  d.     The  first  assumption  has 
been  discussed  by  Regnault  and  others,  and  is  sufficiently  nearly- 
accurate  for  all  hygrometric  calculations.     With  regard  to  the 
second,  Regnault's  direct  observations  upon  steam  (free  from  air) 
and  other  evidences  point  to  the  value  0-622.     The  assumption 
can,  moreover,  be  tested  by  applying  the  chemical  method  to  air 
saturated  at  a  known  temperature,  assuming  the  value  0*622 
for  d,  and  comparing  the  results  with  the  table  of  saturation 
pressures  in  vacuo.     This,  however,  assumes  DaltorCs  law  to  be 
strictly  accurate,  an  open  question,  upon  which  opinion  is  reserved 
until  further  experimental  investigation  is  concluded.     Regnault 
made  the  comparison  in  68  experiments,  in  59  of  which  the  air 
was  practically  saturated  when  it  entered  the  drying  tubes.     For 
these  he  found  tKat  the  value  0*622  gave  results  which  were  less 
than  the  tabulated  pressure,  the  errors  being  always  of  the  same 
sign,  but  so  small  in  amount   that  he   neglected  them  in  his 
subsequent  work. 

The  ultimate  object  of  the  experiments  described  in  the  report 
was  to  examine  the  behaviour  of  dew-point  instruments  in  air  of 


Report  of  the  Meteorological  CowmM.  81 

known  state,  and  for  this  purpose  air  was  saturated  at  a  known 
temperature,  and  drawn  by  an  aspirator  through  vessels  in  which 
the  dew-point  instrument  could  be  placed  when  required,  and  sub- 
sequently through  drying  tubes  of  special  pattern.  The  vapour- 
pressure  was  thus  obtained  at  the  two  extremities  of  the  train  of 
apparatus  and  the  results  compared. 

The  following  questions  are  raised  and  discussed : — 
i.  Were  the  drying  tubes  used  as  efficient  as  Regnault's  1 

ii.  Does  the  pressure  of  vapour  in  the  air  become  changed  by 
passing  through  the  apparatus  designed  to  contain  the 
dew-point  instruments,  or  by  the  mere  presence  of  those 
instruments  themselves  ? 

iii.  Do  the  results  of  the  chemical  method  agree  with  the 
tabulated  vapour-pressures  in  vacuo  when  the  air  is 
more  or  less  heated  after  being  saturated  ? 

iv.  Can  the  observed  differences  between  the  results  be 
obviated  by  assuming  the  value  for  d  (other  than  0*622) 
which  is  compatible  with  values  obtained  by  other 
methods  ? 

v.  Can  any  reason  be  assigned  for  the  differences  observed 
by  Regnault  in  the  case  of  saturated  air  ? 

(i.)  The  answer  to  the  first  question  is  given  in  an  account  of  a 
series  of  12  experiments  practically  repeating  Regnault's  observa- 
tions with  saturated  air.  The  tabulated  results  show  divergences 
in  the  same  direction  and  of  the  same  order  of  magnitude  as  those 
in  Regnault's  paper.  Some  incidental  points  are  also  discussed, 
namely,  the  comparative  efficiency  of  phosphoric  anhydride,  sul- 
phuric acid,  and  calcium  chloride,  and  the  effect  of  india-rubber 
and  glass  connexions  between  drying  tubes*  It  is  shown  that  the 
sulphuric  acid  and  phosphoric  anhydride  tubes  are  efficient,  that, 
as  a  rule,  one  tube  is  all  that  is  strictly  necessary,  but  that  two 
should  be  used  to  provide  for  the  case  of  exhaustion  of  the  first 
tube  or  too  rapid  flow  of  air,  and  further,  that  the  glass  and 
mercury  connexions  between  the  tubes  employed  in  the  second 
series  of  experiments  cannot  be  regarded  as  producing  any  effect. 

(ii.  and  iii.) — The  answers  to  the  second  and  third  questions  are 
furnished  by  the  results  of  82  experiments  with  the  chemical 
method  upon  air  saturated  at  known  temperatures  by  a  specially 
designed  "saturator"  in  a  water  bath.  The  temperatures  of 
saturation  lay  between  1°  C.  and  21°  C,  and,  with  one  exception, 
were  below  the  temperature  of  the  surrounding  air.  Each  ex- 
periment involved  upwards  of  30  readings  of  weight,  pressure, 
and  temperature.  The  temperature  readings  were  corrected  by 
means  of  a  special  comparison  at  Kew.  Of  the  82  observations 
32  are  retained  as  being  free  from  any  known  disturbing  causes, 
and  from  them  it  appears  that,  with  d  equal  to  0*622,  the 
pressure  deduced  by  the  chemical  method  is  on  the  average 
greater  by  0  *  03  mm.  than  that  given  in  Regnault's  table  of 
vacuum  pressures,  as  re-calculated  in  Landolt  and  Bornstein's 
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tables*  This  difference  is  very  small  compared  with  the  discre- 
pancies from  Dalton's  law  observed  by  Regnault  in  the  case  of 
water  vapour, 

(iv.)  With  regard  to  the  fourth  question ;  if  the  observations  be 
employed  to  determine  the  value  which  must  be  substituted  for 
d,  the  specific  gravity  of  saturated  steam  referred  to  air  at  the 
same  temperature  and  pressure,  the  mean  value  of  d  so  obtained 
is  0  •  6245,  which  agrees  very  closely  with  0 '  6240,  the  mean 
value  for  the  same  range  of  temperature  deduced  from  Clausius's 
calculations  based  on  thermo-dynamical  reasoning.  The  value 
0  *  622  is  probably  correct  if  the  air  is  not  nearly  saturated ;  in 
that  case  the  measure  of  the  pressure  of  vapour  in  the  air  is 
2/622  greater  than  it  would  be  if  the  same  air  were  reduced  in 
temperature  (at  constant  pressure),  until  it  was  saturated 

(v.)  The  one  observation  of  the  second  series  with  saturated  air 
gives  a  result  0*18  mm.  smaller  than  the  tabulated  pressure,  and 
thus  with  the  12  experiments  of  the  first  series  confirms  the 
results  of  Regnault's  observations.  To  account  for  this,  it  is 
suggested  that  air  which  is  very  nearly  or  quite  saturated,  would 
deposit  some  of  its  moisture  on  the  glass  tubes  used  to  conduct  it 
from  one  vessel  to  another,  This  behaviour  of  nearly  saturated 
air  has  been  already  noticed,  and  it  is  confirmed  by  the  observa- 
tions on  dew-point  instrument*,  and,  moreover,  by  experiments 
directly  intended  for  the  purpose,  quoted  in  a  note. 

Details  are  given  of  observations  with  Regnault's  hygrometer 
and  THnes's  hygrometer  when  exposed  in  glass  vessels  between 
the  saturator  and  the  drying  tube.  The  two  instruments  are 
separately  discussed.  With  Regnault's  instrument,  after  some 
practice,  two  different  observers  obtained  practically  identical 
results.  In  ordinary  observations,  the  observed  temperatures  of 
the  dew-point  were  below  the  temperature  of  saturation,  but 
seldom  by  more  than  0° '  1  C.  A  considerable  amount  of  uncer- 
tainty was  shown  to  be  attached  to  the  readings,  and  by  very 
close  inspection  readings  of  the  dew-point  were  obtained  above  the 
temperature  of  saturation,  in  one  case  by  as  much  as  0°*7  C. 

From  the  experiments  with  Dines's  hygrometer,  it  appears  that 
the  instrument  is  likely  to  give  very  easy  determinations  of  the 
dew-point  that  are  within  small  limits  of  error,  but  that  if  the 
instrument  be  observed  with  the  closest  attention,  the  result 
will  be  considerably  too  high,  in  consequence  of  the  formation 
of  a  dew  deposit  at  a  temperature  above  the  true  dew-point,  and 
it  may  possibly  be  erroneous  in  consequence  of  variations  in 
temperature  of  the  different  parts  of  the  box  containing  the 
thermometer. 

An  account  is  given  of  Alluard's  modification  of  Regnault's 
hygrometer,  and  of  Bogen's  hygrometer. 

A  second  note,  B,  is  appended  to  the  report,  showing  the  tables 
used  in  various  countries  for  the  reduction  of  wet  and  dry-bulb 
observations* 


Hate  1. 


E3SL 


OAnet*ricu>  hni.22.  Beotord  ST Covcnt Carocn.   ****  ** 
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NOTE   D. 


Table  giving  the  Names  of  the  Observatories,  Stations  of  the 
Second  Order,  Anemometer  Stations,  Telegraphic  Reporting 
Stations,  and  Weekly  Weather  Report  Stations,  in  the 
British  Islands,  Observations  from  which  were  forwarded  to  the 
Meteorological  Office  daring  the  year  1 887. 

The  Stations  are  grouped  into  the  Meteorological  Districts  to  which 
they  belong,  and  arranged  according  to  the  numbering  on  the  Man, 
Plate  I. 


References. — Column  3.     Stations  marked  i$l  are  in  connexion  with  the  Royal 

Meteorological  Society. 
„     Stations  marked  §fr  are  in  connexion  with  the  Scottish 

Meteorological  Society. 
4.     "  Obs."  =  Observatory  (first  order) ;  S.O.  *=  Second  Order 

Station;   A.  =*  Anemometer  Station ;  T.  =  Telegraphic 

Reporting  Station;     W.    »   Weekly  Weather  Report 

Station. 


» 


»» 


>» 


a 


Oh 
33? 

i 

District. 

If  Pi 

■I 

Name  of  Station. 

Class  of  Station. 

Notes. 

©  *> 

1 

■ 

Sumburgh  Head 

T.;   W. 

1 

(Dunrossness). 

2 

Swanbister 

A. ;  S.O. 

Sunshine  recorder. 

0. 

L%             .1               5 

3 

Stornoway 

T.j  W. 

9.R.     Aneroid     and 

i 
i 

Sunshine  recorder. 

Scotland,  < 
North. 

4 

Wick      - 

T.;  W. 

1         5 

#  Lairg      - 

W. 

!         6 

£>  Dunrobin 

S.O. 

7 

$  Glen  Carron 

w. 

Sunshine  recorder. 

•         8 

$  Fort  Augustus    - 

w. 

'          9 

Nairn 

T.;  W. 

. 

1       10 

Aberdeen 

Obs.;  T. 

S.R.  Aneroid    and 
Sunshine  recorder. 

1. 

11 

£  Braemar- 

S.O.;  W. 

Sunshine  recorder. 

Scotland,  * 

12 

£  Ochtertyre 

W. 

East. 

13 

Olenalmond        -  . 

S.O. 

i       14 

A  Dundee  -            -  ! 

S.O. 

!       15 

Leith      - 

T.  ;   W. 

> 

J       1« 

JJ>  Marchmont 

W. 

Sunshine  recorder. 

1 
"I       17 

Alnwick  Castle  - 

A.;  W. 

!    18 

N.  Shields 

T.;  W. 

2. 

19 

Seaham  - 

S.O. 

20 

Durham  - 

S.O.;  W. 

Sunshine  recorder. 

Ungland,  - 
N.B. 

21 

fBL  Scarborough 

S.O. ;  W. 

Sunshine  recorder  at 

Oswaldkirk. 

22 

York       - 

S.O. ;  T. ;  W. 

Sunshine  recorder. 

23 

Spurn  Head 

T.  J  W. 

E  5' 

(708. 

C 
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Class  of  Station. 


3. 

England,  - 
East. 


4. 

Midland  - 
Counties. 


5. 

England,  - 
South. 


6. 

Scotland,  - 
West. 


24 
25 
26 
27 
28 
29 
30 
31 

32 
33 
34 
35 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

49 

50 
51 

52 
53 
54 
55 
56 
57 

58 
59 
60 
61 
62 

63 
64 
65 
66 
67 
68 
69 

70 


fSL  Hillingtou 

Yarmouth 

Geldeston 

Cambridge 

Saffron  Wolden  - 
fBL  Bennington 

Rothamsted 

Ingutestone 

Aysgarth 
f&  Wakefield 
Sheffield 
Bawtry   - 

j&  Buxton  - 
j&  Cheadle  - 

Loughborough   - 

Uppingham 

Leicester 

Rugby    - 

Uttoxeter 
fSL  Churchstoke 

Stokesay 
fSL  Hereford 
5H  Cheltenham 

Cirencester 

Oxford   - 

London  - 

Kew 

Cooper's         Hill 
(Egham). 
f&  Strathfield  Turgiss 

Epsom    - 

Chatham 
iH  Margate- 

Dungeness 

Hastings        (St. 
Leonards). 

Eastbourne 

Southampton 

Hurst  Castle 
jft,  Southbourne 
j&  Stowell  - 

Laudale  - 

Glasgow 
$   Rothesay 

Ardrossun 
§fc  Pinmore- 
J^  Glenlee  - 

Cronkbourne,  Isle 
of  Man. 

Douglas,  Isle  of 
Man. 


Notes. 


S.O.;  W. 

A. ;  T.  ;  W. 

S.O.;  W. 

T.;  W. 

S.O. 

S.O. 

S.O. ;  W. 

W. 

S.O. 
S.O. 
S.O. 
W. 

S.O. 

S.O. ;  W. 

T.;  W. 

S.O. 
S.O. ;  W. 

S.O. 

S.O. 
S.O.;  W. 

S.O. 

W. 

S.O. 

W. 
T.j  W. 

T.;  W. 

Obs. 
S.O. 

W. 
S-O. 
S.O. 
S.O. 
T.;  W. 
S.O.;  W. 

S.O. 

S.O. ;  W. 

T. ;  W 

S.O. 

w. 

S.O.;  W. 

Obs.;  S.O.;  W. 

S.O. 

T.;  W. 

S.O. 

W. 

S.O. ;  W. 

S.O. 


I 

'  Sunshine  recorder. 

S.R.  Aneroid. 

Sunshine  recorder. 

Do.  do. 


Sunshine  recorder. 


Sunshine  recorder  at 
Worksop. 


i  Sunshine  recorder. 


Sunshine  recorder. 


Sunshine  recorder. 
Do.  do. 

S.R.   Aneroid    and 
Sunshine  recorder. 
Sunshine  recorder. 


Sunshine  recorder. 
Sunshine  recorder. 
Sunshine  recorder. 
Sunshine  recorder. 


Sunshine  recorder. 
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• 

5jJ 

District. 

3* 

Name  of  Station. 

Class  of  Station. 

Notes. 

fc* 

i 

1 
f1       71 

Newton  Reigny  - 

S.O.;  W. 

Sunshine  recorder. 

j       72 

Barrow  -  in  -  Fur- 
ness. 

T.  ;   W. 

73 

Fleetwood 

A. 

7. 

England,  < 
N.W. 

74 

j&  Blackpool           -  j 

W. 

Sunshine  recorder. 

75 
76 

Stonyhurst 
Manchester 

Obi».;  S.O. ;  WV 
S.O.;  W. 

Do.            do. 

i 

(Prestwich). 

!       77 

i 

Liverpool  (Bids- 
ton). 

T.:  W. 

!       78 

fW  Llandudno 

S.O.;  W. 

Sunshine  recorder. 

a 

79 

•> 

Holyhead 

A. ;  T. ;  W. 

S.R.  Aneroid. 

' 

80 

Llandovery 

W. 

81 

£S  Caermarthen 

S.O. 

82 

St.  David's 

S.O. 

83 

St.  Ann's  Head, 

T.;  W. 

Sunshine  recorder. 

8. 

(Pembroke). 

England,  - 
S.W. 

84 

Arlington 

W. 

85 

iiflf  Cullompton 

W. 

Sunshine  recorder. 

86  | 

JH  Babbacombe 

S.O. 

87  ' 

Prawle  Point 

T.;  W. 

88 

Plymouth 

W. 

Sunshine  recorder. 

«. 

89 

Falmouth 

Obs.;  W. 

Do.            do. 

(!       90  1 

Malin  Head 

T.  ;  W. 

i        91 

Londonderry 

S.O. ;  W. 

. 

!       92 

Donaghadee 

T.;  W. 

o 

:   93 

Armagh - 

A. ;  S.O. ;  W. 

Sunshine  recorder. 

-     9m          »  ■         Q4. 

Brookeborough  - 

S.O.;  W. 

Ireland,  * 
North. 

95 

Mullaghmore 

T.;  W. 

96 

Belmullct 

T.;  W. 

i       97 

Markree  Castle  - 

S.O. ;  W. 

Sunshine  recorder. 

!       98 

Edgeworthstown 

S.O.;  W. 

> 

!       99 

i 

Dublin,  Glasnevin 

S.O. 

' 

1 

100 

Dublin,  Phoenix 
Park. 

A. ;  S.O. 

Sunshine  recorder. 

101 

Dublin  City 

S.O.  ;  W. 

Parsoustown  (Birr 

S.O. ;  T. ;  W. 

Sunshine  recorder. 

10. 

102 

Castle). 

j     103 

Kilkenny 

W. 

S.R.  Aneroid. 

Ireland,  -{       1Q4 

Waterford 

W. 

ooutn. 

105 

Roche's  Point     - 

T. ;  W. 

106 

Valencia 

Obs. ;  T.  ;  W. 

S.R.     Aneroid     and 
Sunshine  recorder. 

107 

jft  Killarney 

S.O.  ;  W. 

1 

108 

Foynes   - 

• 

W. 

Channel  J 
Islands.  \ 

109 

Scilly     - 

A.  ;  T. ;  W. 

S.R.  Aneroid. 

110 

Jersey    - 

T. ;  W. 

Sunshine  recorder. 

C  2 
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Table  giving  the  Names  of  the  Observatories,  Stations  of 
the  Sbcond  Order,  Anemometer  Stations,  Telegraphic 
Reporting  Stations,  and  Weekly  Weather  Report  Stations 
in  the  British  Islands,  Observations  from  which  were  forwarded 
to  the  Meteorological  Office  during  the  year  1887.  The 
Stations  are  arranged  alphabetically. 


Reference. — Column  1.     Stations  marked  fW  am  is   connexion  with   the  Royal 

Meteorological  Society. 
Stations  marked  •$  are  in  connexion  with  the  Scottish 

Meteorological  Society. 
**  Obs."  «  Observatory  (first  order) ;  S.O.  =  Second  Order 

Station  ;   A.  «  Anemometer  Station  ;  T.  =  Telegraphic 

Reporting    Station ;     W.  «=  Weekly    Weather    Report 

Station. 


» 


» 


>» 


» 


» 


4. 


Names  of  Stations. 

No.  on 
Map. 

Glass  of  Station. 

Notes. 

Aberdeen    - 

10 

1 

Obs. ;  T. 

S.R.  Aneroid  and  Sun- 
shine recorder. 

Alnwick  Castle 

17 

■          A. ;  W. 

Ardrossan  ... 

66 

T.;  W. 

Arlington   ... 

84 

W. 

Armagh     ... 

93 

i    A.;  S.O. ;  W. 

Sunshine  recorder. 

Aysgarth    ... 

32 

S.O. 

fSi  Babbacombe 

86 

,           S.O. 

Barrow-in-Furness  - 

72 

T.;  W. 

Bawtry        ... 

35 

1             W. 

Sunshine  recorder  at 
Worksop. 

Belmullet    ... 

96 

T.;  W. 

§BL  Bennington 

29 

S.O. 

jft  Blackpool   - 

74 

W. 

Sunshine  recorder. 

§)  Braemar      ... 

11 

S.O.;  W. 

Do.        do. 

Brookeborough 

94 

S.O. ;  W. 

jR  Buxton 

36 

S.O. 

jBl  Caermarthen 

81 

S.O. 

Cambridge 

27 

T. ;  W. 

Sunshine  recorder. 

Chatham     -            -            . 

54 

,            S.O. 

#lCheadle       - 

37 

S.O. ;  W. 

fSL  Cheltenham 

46 

S.O. 

fR,  Churchstoke 

43 

S.O.;  W. 

Sunshine  recorder. 

Cirencester 

47 

W. 

Do.        do. 

Cooper's  Hill  (Eghani) 

81 

S.O. 

Cronkbourne  (Isle  of  Man) 

69 

S.O. ;  W. 

Sunshine  recorder. 

jft  Cullompton 

85 

v                   W. 

Do.        do. 

Donaghadee 

92 

1          T.  ;  W. 

Douglas  (Isle  of  Man) 

70 

S.O. 

Dublin,  City 

101 

S.O.;  W. 

£  Dundee 

14 

S.O. 

Dungenes6  - 

56 

T. ;  W. 

§fr  Dunrobin    - 

6 

S.O. 

Durham 

20 

S.O. ;  W. 

Sunshine  recorder 

Eastbourne 

58 

S.O. 

Edgeworthstown     - 

98 

S.O.;  W. 

Epsom        ... 

i 

53 

S.O 
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Names  of  Stations. 

No.  on 
Map. 

Class  of  Station. 

Notes. 

Falmouth    -            -            - 
Fleetwood  - 
gp  Fort  Augustus 
Foynes        - 

89 

73 

8 

108 

Obs.  ;  W. 
A. 
W. 
W. 

Sunshine  recorder. 

Geldeston   - 

Glasgow     - 

Glasneyin  (Dublin) 

Glenalmond 
$  Glencarron 
$  Glenlee        - 

26 
64 
99 
IS 
7 
68 

S.O.;   W. 
Obs. ;  S.O.  ;   W. 

S.O. 
S.O. 

w. 

w. 

Sunshine  recorder. 
Do.        do. 

Sunshine  recorder. 

Hastings  (St.  Leonards) 
jtt  Hereford     - 
JH  Hillington   - 

Holyhead    - 

Hurst  Castle 

57 
45 
24 
79 
60 

S.O. ;  W. 

W. 

S.O. ;  W. 

A. ;  T. ;  W. 

T.j  W. 

Sunshine  recorder. 

Sunshine  recorder. 
S.R.  Aneroid. 

Tngatestone 

31 

W. 

Sunshine  recorder. 

Jersey         - 

110 

T.;   W. 

Sunshine  recorder. 

Kew 

Kilkenny    - 
jtt  Killarney 

50 
103 
107 

Obs. 

W. 

S.O.;  W. 

Sunshine  recorder, 
S.R.  Aneroid. 

£  Lairg 
Laudale 
Leicester    - 
Leith 

Liverpool  (Bidston) 
Llandovery  - 
fSL  Llandudno  - 
London 

Londonderry 
Loughborough 

Malin  Head 

Manchester  (Prestwich) 
$  Marchmont 
fit  Margate 

Markree 

Mnllaghmore 

Nairn 
Newton  Reigny 

$  Ochtertyre  - 
Oxford 

Parsonstown  (Birr  Castle) 
Phoenix  Park  (Dublin) 
$  Pinmore 
Plymouth    - 
Prawle  Point 

Roche's  Point 
Rothamsted 
£  Rothesay     - 
Rugby 


5 

63 
40 
15 
77 
80 
78 
49 

91 
38 

90 
76 
16 
55 

97 
95 

9 
71 

12 

48 

102 

100 

67 

88 

87 

105 
30 
65 
41 


W. 

SsO. ;  W. 

S.O.;  W. 

T.;   W. 

T.;  W. 

W. 

S.O.;  W. 

T.;  W. 

S.O. ;  W. 
T.;  W. 

T. ;  W. 

S.O.;  W. 

W. 

S.O. 

S.O. ;  W. 

T.;  W. 

T.;  W. 
S.O. ;  W. 

W. 
T.;  W. 

S.O.  ;T.;W. 

A.;  S.O. 

S.O. 

W. 

T.;  W. 

T.;  W. 

S.O. ;  W, 

S.O. 

S.O. 


Sunshine  recorder. 


Sunshine  recorder. 
S.R.  Aneroid  and  Sun- 
shine recorder. 


Sunshine  recorder. 
Sunshine  recorder. 


Sunshine  recorder. 


Sunshine  recorder. 

Sunshine  recorder. 
Do.        do. 

Sunshine  recorder. 
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Names  of  Stations. 


Saffron  Walden 
fR,  Scarborough 

Scilly 

Seahani  ... 
Sheffield  - 
Shields,  N.  - 
Southampton 
ift  Southbourne 
Spurn  Head 

St.  Ann's  Head  (Pembroke) 
St.  David's  - 
Stokesay     - 
Stonyhurst  - 
Stornoway  - 

fllStowell 

M  Strathfield  Turgiss  - 

Snmburgh  Head  (Dunroes- 
ness). 

Swanbister  - 

Uppingham 

Uttoxetcr    -  -  - 

Valencia     - 


&L  Wakefield 
Waterford 
Wick 

Yarmouth 
York 


No.  on 
Map, 


28 
21 

109 
19 
34 
18 
59 
61 
28 
83 
82 
44 
75 
3 

62 

52 

1 

2 

39 
42 

106 


33 
104 

4 

25 
22 


Class  of  Station. 


Notes. 


S.O. 
S.O. ;  W. 

A.  ;  T. ;  W. 

S.O. 

S.O. 

T. ;  W. 

S.O.;  W. 

S.O. 

T. ;  W. 

T.  ;  W. 

S.O. 

S.O. 

Ob*. ;  S.O. ;  W. 

T.;  W. 

W. 

W. 

T.  ;  W. 

A.  ;  S.O. 

S.O. 
S.O. 


Sunshine  recorder  at 

Oswaldkirk. 
S.R.  Aneroid. 


Sunshine  recorder. 
Sunshine  recorder. 


Sunshine  recorder. 
S.R.  Aneroid  and  Sun- 
shine recorder. 
Sunshine  recorder. 


Sunshine  recorder. 


Obs  ;  T. ;  W.       S.R.  Aneroid  and  Sun- 

shine  recorder. 

S.O. 

W. 

T.  ;  W. 


A. ;  T. ;   W. 
S.O.  ;  T. ;  W. 


S.R.  Aneroid. 
Sunshine  recorder. 
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APPENDIX. 


APPENDIX  I. 

Ltst  of  Captains  (and  Officers)  who  have  sent  in  Logs  classed  as 
"  Excellent "  during  the  year  ending  March  31,  1888.  The  figures 
opposite  to  each  show  the  total  number  of  such  Logs  which  they 
have  returned  to  the  Office  during  the  period  that  they  have  been 
observing. 


Captain's  Name. 


Number 
of  "Ex- 
cellent " 
Logs. 


Ship. 


Adamson,  A.  W. 
Alderton,  T.     - 
Aldrich,  Pelham,  R.N. 
Ashdown,  Edward 
Atkinson,  S.  P.  H. 

Balfour,  Lieut.  Andrew,  R.N.  ■ 
Baxter,  A.  S.  - 
Becket,  Alexander 
Blacklin,  R.  J. 
Bright,  H. 
Brown,  B. 

Cameron,  H.- 
Cameron, J.  G. 
Campbell,  Hugh 
Campbell,  James 
Chaddock,  G.  A. 
Clapp,  Staff  Comr.  E.  S.,  R.N. 
Clarke,  James  - 
Cooke,  C.  F.    - 
Crighton,  A.  T. 
Cromarty,  D.  S. 
Crutchley,  VV.  C,  R.N.R. 

Dark,  Samuel  - 
Dai%  L.  C. 
Davies,  Joseph 
Dawson,  Comr.  L.  S.,  R.N. 
Denham,  George 
Donaldson,  J.- 
Douglas, Lt.  H.  H.,  R.N. 
Draper,  R.- 
Dunbar, J.  I.    - 

Ellery,  William 
England,  Thoma6 
Ewan,  John 
Exham,  T.  K.  - 


5 
8 
18 
1 
2 

21 
8 
9 
2 
2 
2 

1 
1 
6 
6 
2 
5 
9 
4 
2 
1 
14 

2 
8 
3 
5 
9 
1 
5 
5 
11 

17 
6 
1 
1 


S.S.  "  Brindisi." 
S.S.  "  Brindisi." 
H.M.S. "  Egeria.* 
S.S.  «  Brindisi." 
"Earl  of  Aberdeen." 

H.M.S.  "Rambler." 

"  City  of  "York." 

"  Amana." 

S.S.  "Maryland." 

"  Beltana." 

"  Moorhill." 

S.S. "  Ardandhu." 

S.S. "  Adriatic." 

"  Bolan." 

"  Saint  Patrick." 

"  Elissa." 

L.H.  Tender  "  Richmond." 

S.S.  "  Olbcrs." 

"  Melbourne." 

S.S.  "  Colina." 

'•  Cassandra." 

S.S.  "  Kaikoura." 

i  "  Blairgowrie" 
"Alcester." 
S.S.  "  Flaxman." 
H.M.S.  "  Sylvia." 
S.S.  "  Ocean  King." 
"  Gareloch." 
H.M.S.  "  Sylvia." 
S.S.  "  Monarch." 
S.S.  "  Arracan." 

"  Talookdar." 
"  Jane." 

S.S.  "  Kenmore." 
S.S. "  Severn." 
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1 
Niunlwr  • 

Captain's  Name. 

of "  Ex-   I 
cvllent"  | 

Ship. 

Logs,     i 

Fraser,  W.  I).  - 

. 

2 

"  Thomas  S.  Stowe." 

Fullarton,  D.    - 

- 

- 

3 

"  Timaru." 

Gordon,  James 

. 

13 

S.S.  "  City  of  Agra." 

Graham,  W.  V. 

- 

- 

4 

"  Tenasserim." 

Gray,  David     - 

- 

- 

14 

S.S.  "  Eclipse." 

Gray,  John 

~ 

• 

11 

S.S.  "  Hope." 

Hal  ley,  Edward 

_ 

3 

"  City  of  Madras." 

Hepworth,  C.  M.  UV 

.,  R.iS.R., 

6 

S.S.  "  Port  Pine." 

F.R.Met.  Soc. 

Hird,  W. 

- 

» 

3 

"  Marlborough." 

Hood,  William 

- 

- 

1 

"  County  of  Edinburgh." 

Hoskyn,  Comr.  R.  F. 

,  R.N. 

- 

16 

H.M.S.  "Mvrmidon." 

Irving,  P.  J.    - 

- 

- 

4 

S.S. "  Celtic/' 

James,  George 

_ 

_ 

2 

"  Middlesex." 

Jones,  Richard 

- 

- 

1 

"  Thomas  Hilvard." 

0 

Kemp,  A.  H.    - 

_ 

_ 

1 

"  Hudson." 

King,  J.  W.     - 

- 

- 

2 

"  Philomene." 

Lailey,  W.  N.  - 

- 

• 

10 

S.S.  "  Boyne." 

Leportier,  T.    - 

- 

- 

6 

S.S.  "  Mira." 

Lyne,  Lieut.  W.  0., 

R.N. 

- 

7 

H.M.S.  "Flying  Fish." 

Machugh,  R.  H. 

_ 

. 

2 

S.S.  "ChingWo." 

McLean,  Archibald 

- 

M 

4 

S.S.  "  Concordia." 

Maclear,  J.  F.  L.  P., 

R.N., 

F.R. 

18 

H.M.S.  "Flying  Fish/' 

Met.  Soc. 

Marshall,  Frederick 

- 

- 

3 

"Berkshire/* 

Maxwell,  Joseph 

- 

- 

3 

"  Oamaru." 

Mesnard,  Thomas 

- 

- 

6 

"  Sierra  Miranda." 

Millican,  J.  W. 

- 

- 

1 

"  Mvrtle  Holme/* 

Milne,  W.  F.    - 

- 

- 

5 

S.S.*"  Esquimaux." 

Milner,  W.  H.  - 

- 

- 

2 

S.S.  "  Severn  "  and  S.S.  "  Solent/' 

Mitchell,  John  - 

- 

- 

1 

"  Cape  Verde." 

Moignard,  Philip 

- 

- 

•> 

"  Astoria." 

Molony,  K.  J.  - 

- 

- 

6 

"  British  Merchant." 

Moore,  W.  IT.,  R.N. 

m 

- 

11 

H.M.S.  "Rambler/' 

North,  W.  G.   - 

m 

- 

m 
1 

S.S.  "  Tiger." 

Parry,  Moses,  F.R.Met.Soc. 

. 

11 

S.S.  "  Prydain." 

Parsell,  Henry 

- 

- 

13 

S.S. "  Adriatic." 

Parson,  G.  F.    - 

- 

- 

7 

"  Earnock." 

Pearson,  C.  W. 

- 

- 

27 

S.S. "  Strathleven." 

Peebles,  R. 

- 

- 

11 

"  Tweedsdale." 

Plater,  II.  R.  F. 

- 

- 

2 

"  Patriarch." 

Price,  J.  H. 

- 

- 

3 

"  Viola/' 

Prout,  J.  C.      - 

- 

- 

0 

"  Cape  St.  Vincent." 

Read,  G.  W.,  F.R.G.S. 

. 

1 

S.S.  "  Auretta." 

Ross,  Alexander 

- 

- 

3 

"  Berbice." 

Ross,  James 

- 

- 

1 

S.S.  "Benalder." 

Richardson,  Mr.  W. 

H. 

- 

1 

S.S.  "  Auretta." 

Rosseter,  W.  L. 

- 

• 

10 

"St.  Kilda  "  and  "  British  Nation/' 

Russell.  C.  J.   - 

. 

- 

1 

"  Khvbor." 
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Captain's  Name. 


Sargent,  A.  H.  - 
Scott,  William 
Simpson,  Alexander     - 
Smith,  Lient.  F.  B.,  R.N. 
Spratly,  W.      - 
Stordee,  H.  K. 

Tancred,  Sub.-Lt.  J.  C,  R.N. 

Thomson,  A.  S.,  F.R.Met.Soc. 

Tomlin,  P.  S.    - 

Travers,  H.  D. 

Trott,  Samuel,  F.R.Met.Soc. 

Trunks,  H. 

Walker,  Henry 
Waring,  William 
Wheaton,  N.  J. 


Number 
of  "Ex- 
cellent " 
Logs. 


Ship. 


"  Glenlora." 

u  Commewyne." 

S.S.  "  Australasian." 

H.M.S.  "  Myrmidon." 

S.S. "  Mowwt." 

L.H.  Tender  u  Richmond.' ' 


H.M.S.  "  Egeria." 
S.S.  "  Buccaneer." 
S.S.  "Ballaarat." 
S.S.  "  Tartar." 
S.S.  «  Minia." 
"  Aldbo^ough., 


it 


S.S.  "  Cephalonia." 
S.S. "  Breconshire." 
"  Eliza." 


Names  of  observers  deceased  printed  in  italic*. 
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Liverpool  to  Astoria  and  Queenstovn  - 

London  to  Coquimbo,  Honolulu,  Port- 
land (Oregon),  and  Queemtown 

To  and  from  China,  via  Suez    - 

Swansea   to    Philadelphia,    Baltimote, 
and  London  .... 

To  and  from  China,  vifi  Suez     • 

To  anS  from  Adelaide 

Newport  to  Buenos  Ayres,   Barbados, 
Galveston,  and  Havre 

To  and  from  China,  via  Suez   - 

To  China,  Madras,  and  home,  via  Suez 
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'■31 

§=2 

To    Havana,    Goadaloupe,     Gibraltar, 
Marseilles,   Gibraltar,  and   Newport 
(Man.)          .... 

Three  voyages  to  and  from  New  York  - 

From    London    to   New   Zealand,   vii 
Cape,  Bio  Janeiro,  and  London,     (3 
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■5 
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G.  Smith  and  Son,  Glasgow 
John  Smith,  Glasgow 

Ocean  S.S.  Co.,  Liverpool 

"Maryland"     S.S.     Co.,     Lim., 

London. 
Ocean  S.S.  Co.,  Liverpool 
A.  Lang  Eider,  London    - 
E.  Brown,  Liverpool 
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London. 
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APPENDIX  III. 

Instruments  supplied,  Ac.  to  the  Royal  Navj. 


Per  Account* 

Baro- 
meters. 

Ane- 
roids. 

i 

Thermometers. 

Hydro- 

Ordi- I   „ 
nary.  |  Max* 

Min. 

Screens. 

meters. 

April  1st,  1887,  afloat  - 
Issued  since 

190 
65 

413 
153 

1,812 
445 

224 
67 

182 
70 

141 
29 

118 
50 

Returned  since 

255 
60 

566 
121 

1,757 
474 

291 
42 

252 
41 

170 
34 

168 
60 

April  1st,  1888,  afloat 

195 

445 

1,283 

249 

211 

136 

108 

Instruments  supplied,  &c.  for  use  at  Naval  Stations. 


April  1st,  1887,  in  use 
Issued  since 

83 

4 

109 
4 

266 
87 

20 
2 

28 

8 

2« 
1 

20 
1 

Returned  sine  e 

87 
20 

113 
29 

303 
64 

22 
17 

36 
11 

3 
1 

21 
3 

April  1st,  1888,  in  use 

67 

84 

239 

5 

25 

2 

18 

Disposition  of  Admiralty  Instruments 

on  April  1st 

,1888 

. 

Afloat  in  Royal  Navy  - 

195 

445 

1,283 

249 

211 

136 

108 

In  use  at  stations 

67 

84 

239 

5 

25 

2 

18 

In  store  at  M.O. 

90 

73 

129 

38 

59 

30 

50 

„         Chatham    - 

5 

2 

12 

2 

1 

8 

1 

„         Sheerness  - 

8 

15 

34 

6 

5 

5 

13 

„         Portsmouth 

4 

13 

14 

6 

5 

17 

8 

„         Devonport 

8 

5 

49 

5 

ft 

9 

20 

„         Queenstown 

3 

5 

1 

1 

1 

— 

8 

„         Gibraltar   - 

1 

3 

14 

— 

— 

— 

4 

„         Malta 

5 

8 

16 

7 

6 

— 

17 

„         Bombay 

5 

5 

21 

3 

3 

1 

— 

„         Halifax 

4 

10 

26 

5 

6 

— 

14 

„        Bermuda   - 

3 

10 

— 

2 

4 

_ 

15 

„         Jamaica     - 

3 

3 

19 

2 

2 

— 

_ 

„         Cape  of  Good  Hope 

5 

7 

31 

10 

5 

3 

80 

„         Trincomalec 

2 

1 

11 

2 

3 

— . 

_. 

„         Hong  Kong 

8 

12 

46 

15 

14 

2 

12 

„         Coqmmbo 

4 

8 

29 

3 

2 

— 

19 

„         Sydney 

3 

2 

10 

4 

3 

^~ 

— 

„         Eequimalt  - 

8 

4 

22 

8 

3 

— 

— 

Total,  April  1st,  1888 

426 

715 

2,006 

368 

863 

208 

387 

Lost,  &c.  since  April  1st,  1887 

13 

31 

358 

34 

25 

20 

21 

Under  repair    - 

7 

4 

10 

^mm 

•"—• 

— •• 

— 
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Instruments  supplied,  &c.  to  Mercantile  Mnvine. 


Baro- 
meters. 

1 
138 

a*  » 

I 

Coin- 
passes. , 

t 

i 

Theriuoiueiurs. 

Hydro* 

Per  Account. 

April  1st,  1887,  afloat  - 
Issued  since 

Ordi- 
nary. 

790 
498 

Max. 

,         1 
1 

Min. 

1 
1 

meters. 
Screens.  1 

i 

\                          \ 

'     141        420 
,       73        2615 

Returned  since 

\     213 

91 

1 

1,288 
044 

2 
1 

!     214  \     682 
1       89        302 

April  1st,  1888,  afloat  - 

-  1      122 

1 

— 

744 

1 

1 

j     125  ;     380 

Instruments  at  Station*,  viz.,  Telegraph  Office*,  Observatories, 

Fishing  Villages,  &c. 


April  1st,  1887,  in  use  - 
Issued  since 

250 
14 

4 

I 

248 
50 

62 
8 

58 

8 

35 
8 

21 

Returned  since 

i     261 
10 

4 
1 

298 
31 

70 
13 

66 

6 

i 

21 

8 

April  1st,  1888,  in  u*c  - 

-  j     254 

3 

267 

57 

60 

36 

13 

Disposition  of  Board  of  Trade  Instruments  on  April  1st,  1888. 


In  merchant  ships 

1 
122 

1 
744 

1 

1 
1 

I 
125 

380 

In  use  at  stations 

254 

3 

267 

57 

60 

86 

13 

In  store  at  M.O. 

32 

1 

121 

5 

32 

33 

120 

At  Liverpool       Agency 

6 

7 

24 

— 

— 

8 

22 

„  Aberdeen           ., 

6 

— 

46 

— 

1 

5 

24 

„  Glasgow              „ 

6 

— 

18 

— 

— 

8 

10 

„  Dundee               ,, 

15 

— 

28 

— 

— 

12 

30 

„  Hull 

7 

— 

36 

— 

— 

8 

26 

„  Southampton      „ 

3 

— 

20 

— 

— 

6 

23 

„  Cardiff               „ 

4 

11 

22 

— 

— 

2 

23 

Total,  April  1st,  1888 

455 

1,325 

63 

94 

243 

671 

Lost,  &c  since  April  1st,  1 887 

5 

1 

149 

4 

2 

37 

93 

At  opticians  - 

7 

14 

— 

— 

4 

.j 
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APPENDIX  V. 

List  of  Stations  reporting  Meteorological  Observations  to  the  Office 
by  Telegraph  on  31st  March  1888,  with  the  Names  of  Observers. 


*TSumburgh  Head 
♦fStornoway  - 
Wick      - 
Nairn     - 
*t  Aberdeen    - 
Leith     - 
♦tShields 
Spurn  Head    - 
fYork     - 
Loughboro' 
fArdrossan     - 
Malin  Head    - 
*tMuliaghmore 
♦fBelmuUet     - 
fDonaghadee  - 
Parsonstown    - 

Barrow-in-Furness 

•{Holyhead    - 

Liverpool 

•{Valencia 

+ Roche's  Point 
Pembroke 
♦fScilly  - 
Prairie  Point  - 
{Hurst  Castle - 
t  Jersey  - 
*tDungeness  - 

*fLondon 
Oxford  - 
Cambridge 
"{Yarmouth    - 
{Hawea  Junction 


_  i 


Rev.  W.  Brand 

J.  Forbes  *      -        -        - 

J.  Sinclair 

Miss  Penny    - 

J.  McConnack§ 

W.  Hay- 

J.  W.  Irvine    - 

J.  B.  Smith    - 

n.  M.  Platnauer,  F.G.fcs  - 

W.  Berridge,  F.R.Met.Soc. 

J.  W.  Mayea   - 

J.  O'D.  Farren 

K.Kcrr 

Miss  M.  J.  Tolan    - 

T.  MacGowan 

W.  Harding    - 

W.  S.  Whitworth    - 

Capt.  Richards 

J.  Hartnup,  F.R.Met.Soc. 

J.  E.  Cullum 

W.  Kennedy  - 

S.  Blake 

W.  Thomas    - 

W.Hewitt       -        -     -  - 

G.  G.  Appleton 

J.Fisher 

P.  Curnow      - 

F.  Gaster,  F.R.Met.Soc.  - 
W.  Wickham  - 
H.Todd 

G.  T.  Watson 
W.  H.  Bunce  - 


_  i 


Minister  of  Dunrossucss. 
Nicolson  Iiistitntiou. 
Watchmaker. 
School  mistrebS. 
Telegraph  Clerk. 

Do. 

Do. 
Assistant  Lightkeeper. 
Curator  of  Museum. 


_  i 


Telegraph  Clerk. 

Signalman,  Lloyd's. 

Retired  Coastguard  Officer. 

Telegraphist. 

Pobtmaster. 

Assistant  Observer  at  Lord 
Rosse's  Observatory. 

Engineer,  Barrow-in-Fur- 
ness Railway. 

Keeper  of  Sailors'  Home. 

Bidaton  Observatory. 

Superintendent  of  the  Ob- 
servatory. 

Telegraph  Clerk. 

Lightkeeper. 

Signalman. 

Coastguard  Officer. 

Lightkeeper. 

Signalman. 

Lightkeeper. 

Clerk,MeteorologicalOffice. 

Radcliffe  Observatory. 

Observatory. 

Secretary,  Sailors'  Home. 

Station  Master 


Note. — Those  stations  marked  with  an  asterisk  (*)  report  also  at  2h.  p.m. ;  and 
those  with  a  dagger  (|)  at  6h.  p.m. 

X  This  station  now  reports  by  post  only. 

§  Since  dead.  Mr.  W.  Bos  well,  of  the  Aberdeen  Observatory,  has  been  appointed 
observer  in  his  btcad. 
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APPENDIX  VI. 
Report  of  Inspection  of  the  Irish  Stations,  with  Holyhead. 

Telegraphic  Reporting  Stations. 

Holyhead,  visited  August  11. — The  instruments  at  this  station  were 
clean  and  in  good  order.  As  regards  the  sand-glass  anemometer,  I 
think  that  the  reason  that  the  estimates  for  this  station  fall  below  those 
from  Sumburgh  Hew  I  and  North  Shields  is  to  be  found  in  the  position 
of  the  Sailors'  Home  at  Holyhead,  ou  the  slope  of  a  small  hill  rising 
from  the  harbour.  1  have  had  a  post  for  the  reception  of  the  instru- 
ment erected  on  Salt  Island,  close  to  the  site  of  the  bridled  anemometer, 
and  have  directed  Captain  Richards  to  make  a  series  of  comparative 
observations  in  the  two  sites. 

Belmuflety  visited  August  30. — I  found  nothing  calling  for  remark 
at  this  station.  The  observer  is  rapidly  learning  to  observe  and  report 
clouds  accurately. 

EocJic's  Pointy  visited  September  9. — This  station  was  in  good  order, 
as  usual. 

Valencia,  visited  September  14. — As  regards  the  telegraphic  obser- 
vations there  is  nothing  to  report. 

ParsonstowH)  visited  September  19. — The  observer  at  this  station 
has  been  changed,  but  in  all  other  respects  no  remarks  are  necessary. 

Donaghadee,  visited  September  27. —  This  station  is  in  good 
condition. 

Malin  Hcady  visited  September  28. — The  circumstances  at  this 
station  arc  not  satisfactory.  The  observer,  J.  0*D.  Farren,  at  times 
hands  over  the  work  to  an  imperfectly  trained  assistant,  and  the  Office 
can  never  be  sure  who  is  observing.  The  observer  raises  a  difficulty 
about  the  6  p.m.  reports,  inasmuch  as  the  tower  at  which  the  barometer, 
&c.  are  placed  is  on  a  rocky  hill,  the  descent  of  which  after  dark  in 
winter  is  not  easy. 

Mullaghmore,  visited  September  30. — This  station  is,  as  usual,  in 
good  order. 

Weekly  Weather  Report  Stations. 

Currggrane,  visited  September  2. — I  found  this  station  in  good 
order.  I  am  trying  to  induce  Mr.  Wilson,  who  has  the  requisite 
instruments,  to  institute  readings  at  9  p.ni*,  so  as  to  raise  the  station  to 
the  Second  Ordor. 

Killarney,  visited  September  13.— -There  is  nothing  to  remark  about 
this  station. 

Foynesy  visited  September  16. — The  position  of  the  instruments  has 
been  slightly  changed,  and  they  are  all  in  good  order. 

Waterford,  visited  September  21. — This  station  continues  fairly 
satisfactory. 

Kilkenny,  visited  September  22.— There  is  nothing  to  remark  about 
this  station,  except  that  the  rain-gauge  require*  alteration,  as  it  is  of 
faulty  construction. 
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Stations  op  the  Second  Order. 

Dublin  (Fitzwilliam  Square),  visited  August  25. — This  station  is, 
as  usual,  in  as  good  condition  as  is  possible  in  the  locality. 

Dublin  (Glasnevin)y  visited  August  26. — I  have  nothing  to  remark 
about  this  station.  The  rainfall  has  during  the  first  seven  mouths  of 
the  jear  been  exceptionally  small,  only  6*77  inches. 

Dublin  (Mountjoy  Observatory),  visited  August  26. — The  instru- 
ments were  in  very  good  order. 

Markree,  visited  September  1. — This  station  also  was  in  very  good 
order.  The  mercury  in  the  cistern  of  the  For  tin's  barometer  is,  how- 
ever, much  oxidised. 

Par  sons  town,  visited  September  19. — There  is  a  change  of  observers 
at  this  station,  and  for  the  present  Dr.  Boeddicker  is  taking  the 
observations.     The  regular  observer  has  not  yet  been  appointed. 

Colcbroohe,  visited  October  1. — This  station  does  not  call  for  remark. 

Armagh  Observatory,  visited  September  26.— The  instruments  are 
all  in  good  condition.  Dr.  Dreyer  has  applied  for  a  grass  minimum 
and  a  solar  radiation  thermometer,  which  have  been  supplied. 

(Signed)         Robert  H.  Scott. 


The  following   tabic  shows  the  results   of  the  thermometric  com- 
parisons :— 

Corrections  to  l^e  applied  to  the  readings  of — 


Stations. 


Dry  Bulb. 


Wot  Bulb.     Max. 


Min. 


Spare 
Therm. 


Remarks. 


Armagh 
Brookborough 
Dublin  (City) 
DiiblinfPhoenixPark 

O.S.O.) 
Glasnevin 
Londonderry  - 
Mark  roe  Castle 
Parsonstown  • 


Stations  of  tub  Second  Order. 


+0*1 

0*0 

-0*7 

— 

— 

-09 

-0*9 

-0-4 

-O'l 

— 

-0-3 

-0*2 

-0*6 

-O'l 

__ 

-0*5 

-04 

-0*6 

+0*1 

— 

-O'l 

-0*8 

-0-7 

+  1*4 

-0-2 

-0*3 

-0'3 

+0*3 

+0'fi 

-O'l 

-O'l 

+0*1 

0*0 

+  0*1 

— 

-0-4 

+0'1 

-0*3 

O'O 

— 

Grass  min.  +0*1. 
Do.        +0*1. 


Do. 


-01. 


Holyhead 
Malm  Head  - 
Mullaghmore 
Belmullet 
Donaghadee  - 
Panonstown  - 
Valencia 
Roches  Point  - 


Telegraphic  Reporting  Stations. 


+0*2 

+0*1 

0*0 

+0'7 

0*0 

-0*3 

-0'2 

-0'2 

+0*5 

-0'2 

-O'S 

-0'2 

-0'8 

+0'2 

-0'4 

-0-4 

O'O 

-02 

-01 

— 

-0-2 

-0*2 

+  08 

+0'4 

-0*1 

+0-5 

0*0 

-0'2 

-O'l 

— 

-0*8 

-O'O 

-0'4 

O'O 

— 

-0*7 

-0*5 

—0*8 

-O'l 

— 

No  spare  thermo- 
meter. 

Do.  do. 
Do.  do. 
Do.       do. 


Weekly  Weather  Eeport  Stations.* 


Edgeworthstown 

-0'4 

-0'3 

-0'4 

-0*6 

[    -O'l 

Gran  min.  +0*8. 

Kilkenny 

— 

-       , 

+0'1 

0*0 

— 

Waterford      - 

-0*5 

-0'4 

-O'l 

0*0 

_ 

Fovnea 
Killarncy 

-0'8 

-0'2 

-O'l 

40'8 

— 

-0'6 

-0'6 

-0'4 

-0'2 

— 

Screen     is     only 

■ingle  louvrod. 

*  Observations  from  the  dry  and  wet-bulb  thermometers  at  these  stations  are  not  used  in 
preparing  the  Weekly  Weather  Report. 
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Heport  of  the  Meteorological  Council* 


Report  of  Inspection  of  the  Scottish  Stations  for  1887. 

Barometers. 

The  barometers  at  the  statious  were  compared  with  inspector's  mercu- 
rial standard  barometer  No.  532,  except  those  at  Pinmore  and  at  Leith. 
The  inspector's  standard  was  accidentally  broken  on  the  journey  from 
Glcnlee  to  Pinmore,  and  consequently  at  the  latter  place  the  station 
barometer  only  was  read.  The  barometer  at  Leith  was  compared  with 
the  Board  of  Ttade  barometer  No.  958,  which  is  one  of  the  12  baro- 
meters presented  to  the  Scottish  Meteorological  Society  in  1858  by  the 
Board  of  Trude.  It  was  compared  with  No.  532  on  August  12  before 
setting  out  on  the  tour  of  inspection. 

The  results  of  the  inspection  are  presented  in  the  following  table, 
which  shows  the  "  corrected  "  readings  of  the  standard  barometer  and 
the  uncorrected  readings  of  the  station  barometers.  The  inspection 
shows  that  each  of  these  important  instruments  remains  in  the  excellent 
condition  in  which  it  was  reported  to  be  in  1885. 


; 

1 

Not  corrected. 

. 

Inspector's 
Standard,  i 
corrected.  ' 

\ 

i 

Remarks. 

i 

i 

Rep.  Baxo. 

Check  Baro. 

i 

ins. 

ins. 

ins. 

Nairn         -          -          -  i 

29*8S4 

29*832 

29*832 

Stornovvay            -          -  ] 

20*628 

29*028 

29*626 

Gleualiaoml         -          •  j 

29"368 

29*386 

_ 

Dundee 

rmno 

29*940 

— 

Braenmr    - 

28*795      ■ 

28*800 

—  - 

Aberdeen  -          -          •  ' 

29*889 

29*885 

— 

In  Post  Office. 

Do.          •           -           -  • 

20-785 

— 

29*780 

In  house,  Braemar  Place. 

Swaubistcr 

29*902 

29-914 

— 

Dunrossness 

29*893 

29*888 

29*892 

Wick 

30*050 

30*050 

— 

In  shop. 

Do. 

29-964 

— 

29*960 

In  house. 

Dunrobin  - 

30*032 

30*036 

— 

Laudale     - 

29*477 

29*476 

29*458 

Cheek  barometer  is  8  feet 
higher  in  flat  above. 

Rothesay  - 

29*362 

29*365 

— 

Ardrossan  - 

30278 

30*278 

— 

In  Post  Office. 

Pinmore    - 

— 

29*475 

— 

Inspector's  standard  baro- 
meter broken. 

Leith         - 

30*296 

30*290 

In  Post  Office.  Check  baro- 
meter, see  Inspector's 
Notes  for  Station. 

King's  College,  Aberdeen 

29*900 

29*896 

In  no  instance  did  the  difference  between  the  inspector's  readings 
and  those  of  the  observers  or  their  assistants  exceed  0  002  inch. 


Thermometers. 

The  various  thermometers  at  the  stations  were  compared  in  water 
with  the  standard  thermometer  No.  2395,  to  the  readings  of  which 
the  following  "corrections"  were  applied,  viz.,  at  42°,  — -0°'4;  at 
52°,  -0°*4;  and  at  62°,  -0°*3.  The  table  gives  the  " corrected " 
readings  of  the  standard  and  the  errors  of  each  instrument  as  ascer- 
tained by  the  comparison.  In  all  cases  these  errors  closely  correspond 
with  those  previously  ascertained. 

It  is  now  rare  to  find  any  minimum  thermometer  out  of  order  by 
showing  a  detached  portion  near  the  top  of  the  tube.  At  Fort  Augustus, 
0°  •  i  was  lodged  at  the  top  of  the  tube,  but  in  such  a  way  that  it  was 
not  detected  till  after  a  comparison  with  the  standard  had  been  made. 
At  Ardrossan  the  small  portion  separated  from  the  rest  of  the  spirit 
had  been  detected  by  the  observer  immediately  before  my  visit,  but  he 
required  a  little  instruction  in  the  use  of  a  small  gas  flame  to  restore  it. 
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«*f  * 

• 

JS 

«3 

• 

•3 

J* 

It 

*| 

1    ^^mmm* 

$iS 

0 

si 
Is 

a 

6 
I6 

S-3 

gag 

5  *>  3 

Notes. 

OQ 

Q 

£ 

OQ 

w 

S 

0 

o 

o 

O 

0 

0 

0 

0 

Nairn 

51*8 

+0*6 

+o-o 

+0'1 

-0*1 

+  1*0 

75 

+0*3 

Lairg  • 

51*8 

+0'1 

+0'1 

— 

o-o 

+0*1 

90 

Uniform 

Gleuearron 

48-7 

+0*1 

■i-0'2 

— 

+0*1 

+0'1 

60 

Do. 

Stornoway  - 

52*4 

+0*5 

+0'5 

+0'8 

-0-4 

-0*4 

180 

Do. 

Ochtertyre  - 

62*7 

o-o 

0*0 

+0'5 

+  0-5 

-O'l 

160 

Do. 

Glciialmoud 

60-1 

+0-2 

+0-3 

— 

+0-2 

-O'l 

120 

Do. 

Dundee 

61-1 

+0*4 

+0*6 

_ 

+  1"4 

-0'2 

60 

+0*2 

Braemar 

55*8 

+  0*4 

+0*6 

— 

+0*6 

-0*1 

150 

+0'2 

Aberdeen  - 

57*1 

+0'2 

+0*5 

— 

+0*8 

O'O 

120 

+0'8 

„    King's 

57*2 

+0*4 

+0'3 

~— 

+0'4 

0*0 

80 

Uniform 

In  Stevenson's 

College. 

screen. 

»»        »• 

87'2 

+  0'1 

+0*6 

— . 

-0*2 

-0*2 

80 

Do. 

At  Tower. 

Swanbister  • 

57-9 

+0'1 

+0'1 

— 

0*0 

-0'3 

60 

Do. 

Dunroasuess 

53*1 

+0*4 

+0-3 

— i « 

+0*8 

-0*9 

135 

+0'3 

Wick  -       - 

57*5 

+0'3 

+0*4 

+0-4 

-0-3 

-0'2 

60 

Uniform 

Dunrobin   - 

ei-8 

-0*4 

-0'6 

— 

+0*5 

-0-5 

70 

+0*3 

Fort  Augus- 

57-5 

+0'1 

+0*1 

— 

+0*1 

-O'l 

120 

Uniform 

tus. 

Laudale     - 

62*0 

+0-2 

+0'2 

— 

+0*2 

+0*2 

105 

Do. 

Rothesay    - 

61*2 

0*0 

o-o 

_, 

+0*1 

-0*4 

80 

Do. 

Ardrossan  - 

57  2 

+o-i 

+  0*1 

— 

-0-3 

-0*6 

00 

+0*2 

Gleulee 

659 

+0*8 

+  0*3 

— 

-0-2 

+0'1 

135 

Uniform 

Pinmore     - 

50*9 

+0'2 

+0*4 

— 

0*0 

+0'1 

135 

+0*8 

Leith  -       - 

52'6 

+0*1 

+0*5 

— 

o-o 

-0-5 

60 

Uniform 

Marchmont 

00*8 

-0*1 

—0-2 

— 

+0*1 

+0*1 

140 

+0*2 

Hygrometers. 
Some  attention  was  given  during  this  inspection  in  preparing  the 
following  table  with  view  of  submitting  to  the  Meteorological  Council 
the  data  from  which  an  idea  may  be  formed  as  to  the  condition  in  which 
these  instruments  were  found  at  the  time  of  inspection. 




j 
Bulb. 

1 

Wet 
Bulb. 

Differ- 
ence. 

Hour  of 
Reading. 

Remarks  on  Weather. 

Nairn 

0 
47*4 

0 
45*4 

0 
20 

6  30  p.m. 

Cloudy,  with  passing  showers. 

Lairg 

53*9 

46*2 

7*7 

3    0    „ 

Clear  and  dry. 

Glencarron 

42*5 

37'5 

5-0 

12  45    „ 

Sunshine  and  strong  wind,  with 
flying  showers  of  rain,  bail,  and 
sleet.              * 

Storooway  - 



___ 

— 

— 

New  observer  and  position  for  sta- 
tion. 
Sunshine,  with  occasional  heavy 

Ochtertyre  - 

65'5 

60'2 

53 

480    „ 

showers. 

Glenalmond 

63*6 

55'0 

8*6 

10,, 

Strong  Bunshine ;  breezy. 

Dundee 

69*8 

61*2 

8'6 

2    0,, 

Fine  and  bright. 

Sunshine,  with  occasional  showers. 

Braemar 

51'8 

44*8 

7'0 

10., 

Aberdeen    • 

54*3 

52*1 

2*2 

7  35    „ 

Raining;  overcast. 

Do.          King's 
College. 
Do.           do. 

58*4 

50*2 

8"2 

12  15    „ 

Fine  and  bright  (in  garden). 

58'1 

48-1 

10-0 

12  30    „ 

Do.            (at  tower). 

Swanbister  - 

54*1 

51*7 

2*4 

9  40  a.m. 

Dull  and  showery. 

Dunrossness 

50*0 

47'3 

2'7 

10  30    „ 

Slight  drizzle,  with  blinks  of  sun- 
shine. 

Wick 

55'5 

53*9 

1*6 

4  30  p.m. 

Dull  and  misty,  but  beginning  to 
clear. 

Dunrobin    - 

58*4 

55*8 

2*6 

11  45  a.m. 

Sun  breaking  through  mist. 

Fort  Augustus 

58*7 

56*9 

2'8 

845    » 

North  wind,  with  mint. 

Laudale 

640 

59*1 

49 

2  15  p.m. 

Sunshine,  with  flying  showers. 
Half    clouded,    with    occasional 

Rothesay    - 

62*2 

57*8 

4*4 

4    0    „ 

showers. 

Ardrossan  - 

55'7 

Bl'2 

4*5 

8  20  a.m. 

Clear  and  bright. 

Glenlee 

55*8 

51'3 

4*5 

12  30  p.m. 

Clearing  after  heavy  rain. 

Pinmore     • 

60*0 

53  "2 

7*8 

1  40    „ 

Fine  and  breezy. 
Overcast  with  haze. 

Leith 

o4'9 

50*5 

4*4 

SO,, 

Marchmont 

429 

417 

1*2 

9  10  a.m. 

A  comparatively  fair  interval  of 
20  minutes  during  heavy  rain  of 
some  hours'  duration. 

E    2 
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The  instruments  were  all  read  in  precisely  the  same  way,  viz.,  imme- 
diately on  opening  the  thermometer  screen  ;  the  dry  and  wet  bulbs  were 
rapidly  read,  and  a  note  was  made  at  the  same  time  of  the  state  of  the 
weather.  In  each  case  I  was  satisfied  that  the  wet  bulb  was  in  good 
order,  the  observed  differences  being  due  to  the  different  hours,  and  the 
hygrometric  condition  of  the  air  at  the  time. 

Notes  ou  the  Stations. 

Nairn,  May  17. — The  instruments  were  in  very  good  order.  Special 
attention  was  drawn  to  the  errors  referred  to  in  the  notes  sent  from  the 
Meteorological  Office,  and  the  course  to  be  systematically  pursued  in 
order  to  secure  their  non-repetition  in  future  was  explained  at  length. 
In  about  three  weeks  after  my  visit  Miss  Penny,  who  has  been  some- 
time assistant  in  a  school  near  Banff,  returns  to  be  first  assistant  at 
Delnies  School  under  Mrs.  Penny,  when  the  observations  will  be 
immediately  under  her  charge.  Each  of  the  observers  can  read  tho 
instruments  correctly,  and  make  up  a  weather  telegram  with  correctness 
and  despatch. 

Lairg,  May  18. — The  four  thermometers  now  in  use  were  quite 
recently  compared  at  Kew,  and  the  corrections  are  very  trifling.  The 
method  of  reading  the  new  maximum  thermometer,  which  was  not 
understood,  was  explained  and  is  now  understood.  The  thermometer 
screen  is  to  be  placed  on  new  posts,  and  arrangements  made  by  Mr.  Ross 
to  prevent  shaking  of  the  maximum  and  minimum  thermometers  during 
high  winds,  which  has  probably  been  of  occasional  occurrence  in  the 
past.  The  minimum  thermometer  previously  in  use  was  found  to  have 
2°*0  of  spirit  detached  from  the  column.  This  instrument  was  correct 
when  the  station  was  inspected  in  September  1886.  The  observing 
instruments  were  all  in  good  order. 

Glencarron,  May  19. — The  instruments  were  in  excellent  order  and 
read  with  much  intelligence.  This  is  a  well-appointed  station,  pos- 
sessing, in  addition  to  the  usual  instruments,  a  barograph  and  a  thermo- 
graph, the  latter  in  a  Stevenson's  screen  close  to  the  other  thermometers, 
and  three  snow  gauges,  of  5,  10,  and  15  inches  diameter  respectively, 
which  are  read  daily  when  snow  has  fallen.  Glencarron  is  situated  in 
the  valley  of  the  Carron,  which  is  steep  and  narrow,  mountains  rising 
on  all  sides,  some  of  them  to  heights  exceeding  3,000  feet.  The  situation 
is  absolutely  open  on  all  sides. 

Stornaway,  May  20  and  21. — I  spent  nearly  the  whole  of  Friday  and 
Saturday  in  removing  the  instruments  to  their  new  positions  at 
Nicholson  Institution,  and  in  seeing  that  Mr.  Forbes,  the  new  observer, 
was  thoroughly  prepared  to  serve  as  reporter.  Mr.  Forbes  showed  a 
remarkable  readiness  in  reading  the  instruments  and  making  up  the 
daily  telegrams,  and  gives  good  promise  of  being  an  excellent  observer. 
Before  I  left,  Miss  Riddoch,  his  sister-in-law,  read  the  thermometers 
and  set  the  vernier  correctly,  and  three  weeks  thereafter  I  was 
informed  that  she  had  learnt  to  road  all  the  instruments  and  prepare  the 
daily  telegram. 

Ochtertyre,  July  13. — The  instruments  here  are  remarkably  well  kept 
and  observed,  and  a  duplicate  set  is  kept.  There  is  also  a  snow  gauge. 
The  grass  plot  where  they  are  placed  is  on  a  slope  facing  the  south,  and 
is  open  to  the  sun  nearly  the  whole  day.  The  grounds  are  richly 
wooded  with  trees  and  shrubs,  and  are  thus  less  open  to  the  winds  than 
is  generally  the  case. 
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Glenalmond,  July  14. — The  instruments  are  well  kept  and  carefully 
observed.  Mr.  Eeid  is  assisted  by  Mr.  Deli u 8,  master  of  foreign 
languages,  with  whose  assistance  every  effort  will  be  made  to  observe 
the  9  p.m.  readings,  but  the  engagements  of  both  observers  in  the 
college  will  preclude  anything  like  a  continuous  record  being  made  at 
this  hour. 

Dundee,  July  15. — The  instruments  were  in  very  good  order,  and 
evidently  are  carefully  attended  to.  The  observations  are  made  cor- 
rectly and  expertly.  The  wind  estimations  at  the  time  of  my  visit 
were  again  made  correctly. 

Braemar,  August  13. — The  instruments  were  found  to  be  in  excellent 
order,  and  both  Mr.  Aitken  and  Miss  Kelly,  the  assistant,  are  remarkably 
good  observers. 

Aberdeen,  August  15. — The  instruments  were  in  excellent  order,  and 
the  observations  made  intelligently  and  accurately.  The  thermometer 
screen  had  been  painted  a  few  days  before  my  visit.  An  extreme 
reading  of  the  barograph,  showing  the  extreme  value,  highest  or  lowest, 
will  in  future  be  forwarded  to  the  Office. 

Swanbister,  August  18. — The  condition  of  the  instruments  and  the 
methods  of  observing  were  such  as  to  leave  nothing  to  be  desired. 
Mrs.  Forte scue  read  the  barometer  and  other  instruments  with  exact- 
ness. The  observations  of  the  direction  of  the  wind  no  doubt  approxi- 
mate closely  to  the  direction  for  the  district ;  if  there  be  any  deviation 
from  this,  it  cau  be  no  more  than  a  slight  modification  due  to  the  low 
ridge,  lying  from  N.W.  to  S.E.,  on  which  the  anemometer  is  placed. 
This  instrument  appeared  to  be  in  very  good  order. 

Dunrossness,  August  20. — The  instruments  were  in  very  good  order, 
and  the  observations  made  carefully  and  correctly  by  the  three  observers. 
Miss  Brand  now  makes  up  the  daily  telegram  correctly  and  with 
tolerable  despatch.  Much  attention  has  been  given  by  Mr.  Brand  and 
assistants  to  observations  of  the  force  of  the  wind  by  the  hand  anemo- 
meter, and  in  every  case,  without  exception,  the  estimated  force  is 
written  down  before  the  observation  with  the  anemometer  is  made.  So 
far  as  Mr.  Brand  remembers,  every  case  of  difference  between  the  esti- 
mated and  the  observed  force,  amounting  to  three  miles  per  hour  or 
more,  was  explained  by  short-lived  gusts,  or  temporary  lulls,  or 
diminished  force  during  the  revolutions  of  the  anemometer. 

Wick,  August  23. — The  instruments  were  in  very  good  order,  and 
intelligently  observed.  The  thermometer  screen  had  been  painted  a 
month  before  my  visit,  and  was  in  very  good  condition.  As  regards  the 
late  arrival  of  the  telegrams  in  London,  Mr.  and  Miss  Sinclair  promise 
that  every  effort  will  be  made  to  have  them  delivered  at  the  post  office 
not  later  than  8.30  a.m. 

Dunrobin,  August  24. — The  instruments  were  in  good  condition,  and 
the  observations  are  made  with  care.  The  rain-gauge  was  slightly 
deformed,  but  was  put  right.  Observations  of  wind-force  will  probably 
be  commenced  soon. 

Fort  Augustus,  August  26.— A  portion  of  spirit,  equal  to  00<4,  was 
separated  from  the  column  of  the  minimum  thermometer  and  lodged  at 
the  top  of  the  tube.  "With  the  help  of  the  observer  it  was  put  right. 
With  this  exception  the  instruments  were  in  excellent  order,  and  the 
observations  made  with  much  intelligence.  The  positions  of  the  various 
instruments  are  remarkably  good.  The  observations  are  made  here  at 
8.45  instead  of  9  o'clock,  as  the  regulations  of  the  Monastery  preclude 
the  observations  being  taken  at  the  latter  hour. 
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Laudale,  August  29. — The  instruments  were  in  very  good  order,  and 
well  observed.  The  "  weather  initials "  were  carefully  gone  over,  and 
will  in  future  be  strictly  adhered  to,  and  such  observations  as  those  of 
"  frost "  will  be  entered  in  the  "  Remarks  "  column.  As  regards  the 
back  schedules  from  January  1886,  Mr.  Fletcher  will  have  them  copied 
and  transmitted  as  soon  as  possible. 

Rothesay,  August  30. — Everything  at  this  station  was  in  excellent 
order,  and  the  observations  are  made  with  much  care. 

A  r dross  an  y  September  8. — Before  opening  the  thermometer  screen, 
Mr.  Mayes  informed  me  that  on  the  previous  day  he  had  observed  a 
smalt  portion  of  the  spirit  of  the  minimum  thermometer  detached,  but 
had  been  unable  to  put  it  right.  This  proved  to  be  (f'6.  It  was  put 
right  in  his  presence,  and  partly  with  his  assistance,  by  means  of  a 
small  gas  flame.  The  rain-gauge  was  slightly  deformed,  but  was  set 
right.  Otherwise  the  instruments  were  in  good  order,  and  there  is 
much  interest  and  intelligence  in  the  work  of  observing. 

Glenlee,  September  2(5. — The  instruments  were  in  very  good  order, 
and  were  correctly  and  intelligently  observed.  The  height  above  mean 
sea  level,  determined  from  a  B.  M.  a  little  way  off,  is  206  feet.  The 
station  is  on  a  low,  rather  broadish  ridge,  between  two  streams  which 
join  the  Ken  near  this  place.  It  seems  probable  from  the  appearance 
of  the  district  that  W.N.W.  winds  will  unduly  preponderate  over  the 
winds  immediately  contiguous  to  them,  but  otherwise  the  winds  will 
fairly  represent  the  general  direction  for  that  part  of  Scotland. 

Pinmore,  September  29. — The  instruments  were  all  in  particularly 
good  order.  The  assistant  observer  has  recently  been  engaged  as 
apprentice  gardener.  At  present  he  reads  the  thermometer  correctly  to 
whole  degrees,  and  it  is  expected  that  he  will  soon  be  able  to  read  all 
of  them  in  the  usual  way.  Mr.  Donald  had  been  called  to  Girvan  the 
morning  of  my  visit,  where  I  saw  him  for  half  an  hour  on  my  way  to 
Ayr. 

Leith,  October  5. — The  instruments  here  are  all  well  kept,  and  the 
observations  accurately  made.  A  ventilator  was  added  to  the  thermo- 
meter screen  since  last  inspection,  and  a  new  glass  measure  for  the  rain- 
gauge  has  been  got.  Mr.  Hay's  family  removed  in  May  to  Hawthorn- 
bank  Place,  and  the  check  barometer  was  found  to  be  correct  in  its  new 
position. 

Marchmont,  October  8. — The  instruments  are  well  placed  and  in 
excellent  order,  and  the  observations  are  carefully  made.  The  sun 
shines  on  the  thermometer  box  at  all  hours  and  seasons,  except  for  about 
three  weeks  in  the  depth  of  winter,  when  they  are  shaded  for  a  brief 
interval  after  sunrise  by  a  clump  of  ash,  birch,  and  sycamore  trees  about 
100  yards  off. 

T/ie  Observatory,  King's  College,  Aberdeen,  August  15.  —  The 
attached  thermometer  of  the  standard  barometer  was  found  some  time 
ago  to  have  slipped  down,  and  consequently  reading  too  low.  It  was 
correct  when  compared  with  inspector's  standard  in  1885,  but  as  I  did 
not  carry  a  barometer  with  me  in  1886,  there  was  no  comparison  that 
year.  The  accident  had  taken  place  some  time  after  1885.  It  would 
assist  in  detecting  an  error  of  this  sort  if  the  stems  of  the  attached  ther- 
mometer were  always  graduated,  which  is  seldom  the  case.  With  this 
exception  all  the  instruments  were  in  excellent  order,  and  excellently 
manipulated  and  observed. 

(Signed)        A.  Buchan. 
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Report  of  Inspector  of  the  English  Stations,  1887. 

Telegraphic  Reporting  Stations. 

Dungeness,  inspected  June  18. — There  continue  to  be  occasional 
errors  in  the  barometric  reports  from  this  station,  due,  as  I  think,  to 
inaccuracy  on  the  part  of  some  of  the  observers.  As  I  have  previously 
reported,  the  readings  are  taken  by  the  light- keepers  in  rotation  as  they 
are  on  duty.  All  the  instruments  were  found  to  be  in  good  order, 
and  the  thermometers  read  well  together.  The  low  temperatures 
occasionally  reported  from  this  station,  as  compared  with  temperatures 
reported  from  stations  at  no  great  distance  on  the  coast,  are,  as  I  feel 
convinced,  correct.  The  estimated  wind-force  in  gales,  as  reported 
from  this  station,  appears  somewhat  low ;  but  I  venture  to  question 
whether  it  is  incorrect.  I  consider  that  there  is  a  slight  tendency  at 
nearly  all  our  inland  and  east  coast  stations  to  over-estimate  the  wind- 
force  ;  and  it  may  be  observed  in  this  connexion  that  the  observer, 
Mr.  T\  Cur  now,  who  is  responsible  for  the  wind  reports  at  Dungeness, 
has  spent  the  greater  part  of  his  life  on  the  Cornish  coast.  The 
direction  of  the  wind  does  not  always  seem  to  be  reported  with  exact 
accuracy  from  this  station.  It  was  correctly  estimated  by  the  observers 
on  the  day  of  my  visit  ;  but  I  noticed  what  I  have  observed  with 
surprise  of  light-keepers  at  many  other  localities,  that  they  estimated 
with  hesitation  and  inaccuracy  the  compass  direction  of  various  objects 
on  the  horizon.  The  reports  from  this  useful  station  will,  I  think, 
improve. 

Jersey,  June  21-22. — The  observer,  Mr.  Fisher,  had  recently  been 
appointed  station-master  at  the  railway  station  of  St.  Aubins,  and  had 
therefore  removed  one  of  the  barometers  from  his  house  at  Noirmont 
to  the  booking  office  at  the  terminus.  The  thermometer  screen  was 
also  removed  from  Noirmont  to  a  small  piece  of  ground  adjoining  the 
railway  station,  of  which  I  have  sent  a  plan  to  the  Meteorological 
Office.  The  barometer  now  in  use,  No.  531,  is  that  which  was 
formerly  used  as  the  check  barometer  at  Noirmont,  the  height  of  the 
cistern  above  mean  sea  level  I  estimate  as  25  feet.  I  recommend  that 
this  barometer  should  be  moved  from  the  booking  office  into  a  waiting- 
room  which  is  little  used  and  is  visible  from  the  office.  In  its  present 
position  it  will  in  winter  be  in  too  close  proximity  to  a  gas  stove. 
No  fire  is  ever  lighted  in  the  waiting-room.  The  8  a.m.  readings  of 
the  barometer  were  at  the  date  of  inspection  still  taken  at  Noirmont. 
The  thermometer  screen  has  a  pretty  fair  exposure.  The  change  of 
altitude  will  necessarily  cause  the  summer  maxima  to  be  somewhat 
higher  than  those  previously  reported  from  Noirmont. 

Hurst  Pointy  June  24. — I  found  all  the  instruments  at  this  station 
in  excellent  order,  and  the  observer,  Mr.  Appleton,  certainly  improves 
to  some  extent  in  care  and  accuracy.  It  must,  however,  be  admitted 
that  as  regards  correctness  in  taking  the  bearings  of  distant  objects, 
the  remarks  made  for  Dungeness  apply  to  the  observers  here  also. 
Sea  disturbance  can  never  be  exactly  estimated  from  this  point. 

Prawle  Point,  June  26. — A  new  observer,  Mr.  Hewitt,  has  been 
appointed  at  this  station.  He  is  a  man  of  intelligence,  and  takes  the 
observations  with  much  accuracy ;  while  his  assistants,  Mr.  Mehegan, 
is  (as  mentioned  in  last  year's  report)  a  very  efficient  observer.  All 
the  instruments,  excepting  the  minimum  thermometer,  were  in  excellent 
order.  The  minimum,  No.  307,  contained  0°'9  of  detached  spirit,  and 
for  the  first  time  in  my  experience,  I  failed  to  restore  this.     I  gave  the 
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necessary  instructions  to  the  observer  as  to  the  method  of  doing  this, 
aud  requested  him  in  the  meantime  to  make  the  necessary  correction. 
The  raiu  gauge  had  been  torn  away  from  its  supports  and  partially 
injured  a  few  days  before  my  visit,  during  rainless  weather,  by  the 
fall  of  one  of  the  stays  of  the  flagstaff.  I  had  this  remedied  during 
my  visit.  I  think  that  the  reports  from  this  station,  as  regards  wind, 
weather,  and  sea  disturbance,  are  as  good  as  can  be  obtained  from  any 
point  on  our  south  coast. 

Scilly  (St.  Mary's),  June  28  and  29.— The  observations  at  this 
station  continue  to  be  well  conducted,  although  the  observer,  Mr. 
Thomas,  is  somewhat  aged.  His  son  occasionally  assists  in  taking 
observations,  but  my  opinion  is  that  a  most  efficient  substitute  will  be 
found  in  Mr.  Alfred  Hicks  (strongly  recommended  by  Mr.  Smith 
Dorrien),  whom  I  carefully  examined  in  the  knowledge  of  meteoro- 
logical instruments,  and  who  at  any  time  could  undertake  the  work, 
should  the  health  of  Mr.  Thomas  break  down. 

The  barometers  and  thermometers  read  fairly  well  together,  but  the 
maximum  on  this  occasion  read  0*6  too  high.  Since  last  year  some 
more  of  tiie  louvre  work  of  the  door  of  the  screen  has  gone  to  pieces, 
and  I  ordered  that  the  door  should  be  taken  off  (being  temporarily 
replaced  by  perforated  canvas),  and  completely  repaired;  that  the 
whole  screen  should  be  repainted,  and  the  cap  should  be  repaired. 
Repairs  were  also  required  for  the  block  holding  the  rain-gauge,  which 
I  ordered  to  be  done  at  once.  The  moisture  conveyed  by  the  atmo- 
sphere over  these  islands  contains  a  remarkable  amount  of  salt,  one  of 
the  results  of  which  is  that  the  velocity-trace  of  the  anemograph  is 
frequently  dim,  especially  about  midnight,  and  the  paper  is  blurred 
with  a  yellow  tint. 

I  had  undertaken  to  fix  a  new  brush  for  the  anemometer,  but  this 
had  not  arrived  at  the  time  of  my  vi9it. 

It  appears  as  though  the  estimated  wind -forces  reported  from  this 
station  are,  in  the  cases  of  strong  breezes  and  gales,  somewhat  too  high. 
Jt  is  impossible  for  me  without  carefully  comparing  the  estimated 
forces  with  the  anemographs  to  pronounce  an  opinion  on  this  subject, 
but  it  is  certain  that  the  force  of  the  wind  in  gales,  as  felt  at  Scilly, 
appears  extraordinary  to  those  who  are  not  accustomed  to  it. 

Isoughboroughy  August  25. — I  found  all  the  instruments  at  this 
station  in  excellent  order,  and  the  observations  are  carried  on,  as  usual, 
with  the  utmost  accuracy. 

Barrow-in-Fur?iess,  September  3. — The  instruments  at  this  station 
were  in  fairly  good  order.  The  higher  wind-forces  appear  to  be  some- 
what over  estimated,  but  the  observer's  house  has  a  very  bleak  exposure 
to  Westerly  winds.  As  regards  the  direction  of  the  winds,  I  have 
previously  called  attention  to  the  diversion  of  Southerly  air  currents  on 
this  coast  as  explained  by  orographical  considerations.  The  barometer 
is  in  good  order,  yet  the  readings  reported  appear  not  uncommonly  to 
be  too  low. 

Korth  Shields,  September  6. — The  observations  at  this  station 
continue  to  be  carefully  carried  on,  and  the  instruments  are  in  fairly 
good  order,  with  the  exception  of  the  rain-gauge.  The  latter  instru- 
ment is  nearly  worn  out.  The  large  anemometer,  erected  since  the  last 
inspection,  on  the  Dockwray  Square  Lighthouse,  works  well,  but  the  clock 
has  not  always  been  accurately  regulated.  The  results  of  the  comparisons 
between  the  estimated  wind-forces  and  the  indications  of  the  small 
hand  anemometer   have  been  satisfactory  at  this  station,  but  as  the 
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latter  observations  have  to  be  taken  at  some  distance  from  the  post 
office,  the  official  duties  of  Mr.  Irvine  prevented  his  continuing  them. 
I  have  asked  Mr.  J.  Foster  Spence  to  take  for  some  time  the  readings 
of  the  hand  anemometer  on  his  lawn  (which  is  the  place  at  which  they 
have  hitherto  been  taken),  independently  of,  but  simultaneously  with, 
the  estimations  taken  by  Mr.  Irvine  in  Dockwray  Square.  The  results 
will  be  sent  to  the  Meteorological  Office. 

York,  September  7  and  8. — Although  the  barometer  readings  from 
this  station  occasionally  appear  too  high,  the  observer  seems  to  read 
with  complete  accuracy,  and  I  can  find  no  fault  with  the  barometer. 
The  absence  of  reported  strong  winds  or  gales  from  this  station  is 
somewhat  remarkable,  but  that  gales  are  practically  almost  unknown  in 
York  is  a  statement  confirmed,  so  far  as  my  inquiries  have  gone,  by 
independent  evidence. 

Cambridge,  September  20. — The  observer  was  absent  at  the  time  of 
my  visit.  All  the  instruments  were  in  very  good  order.  The  wind- 
forces  reported  from  this  station  are,  I  believe,  still  deduced  from  the 
readings  of  the  anemometer,  and  the  instrument  is  considerably  sheltered 
by  trees  on  all  sides  of  the  observatory,  and  to  some  extent  by  the  dome 
of  the  observatory  itself.  It  is,  I  think,  partly  in  consequence  of  this 
fact  that  the  wind-forces  reported  seem  to  be  almost  always  too  low. 
It  is,  however,  quite  possible  that  the  mean  velocity  of  the  wind  over 
this  district  may  be  actually  low.  Every  careful  observer  who  has 
studied  the  effects  of  wind  on  trees,  &c.  in  localities  apparently  similar 
must  have  been  struck  by  the  magnitude  of  the  difference  in  these 
effects,  and  by  the  difficulty  of  accounting  for  this  magnitude. 

Yarmouth,  September  21. — The  reports  from  this  station  continue 
to  be  good.  The  self-registering  aneroid  works  well,  but  has  not  been 
adjusted  as  frequently  as  it  ought  to  have  been.  The  anemometer, 
barometers,  and  thermometers  are  all  in  good  order. 

Stations  of  the  Second  Order,  and  those  supplying  Weekly 

Reports  only. 

St.  Leonard's. — I  inspected  this  station  on  June  20th.  All  the 
instruments  were  found  to  be  in  good  order,  and  to  be  thoroughly  well 
attended  to.  Some  imperfections  were  noted  in  the  returns  from  this 
station  in  the  winter  and  early  spring  of  this  year,  and  the  later  returns 
of  this  year  are  not  very  satisfactory.  It  is  not  possible  to  obtain  the 
services  of  a  deputy  for  the  9  p.m.  observations,  and  the  observer  is  now 
and  then  obliged  in  very  cold  weather,  such  as  we  experienced  last 
winter,  to  omit  these  observations. 

The  sunshine  recorder  is  well  placed,  and  is  most  carefully  attended 
to  by  the  reservoir  keeper. 

Leicester,  August  25. — The  instruments  at  this  station  were  in 
tolerably  good  order,  with  the  exception  of  a  new  grass  minimum, 
which  has  an  error  of  —  4° '5.  The  observer  is  by  no  means  accurate 
in  taking  readings  of  the  instruments,  especially  of  the  barometer,  and 
I  see  no  prospect  of  improvement.  The  error  in  the  hygrometrical 
reductions  was  again  pointed  out  to  the  observer. 

Sheffield,  August  26. — It  will  still  be  impossible  to  obtain  9  p.m. 
readings  at  this  station,  unless  the  Meteorological  Council  see  fit  to  pay 
about  1«.  a  week  to  the  gardener.  Mr.  Howarth  already  bears  (as  I 
understand)  the  expense  of  the  Sunday  observations.  The  observations 
are  admirably  conducted,  although  a  certain  number  of  errors  occurred 
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during  the  absence  of  Mr.  Howarth,  the  curator  of  the  Museum,  in 
the  spring  of  this  year.  The  outdoor  instruments  have  been  moved 
about  21  yards  from  their  former  position,  owing  to  the  completion  of 
the  Art  Gallery.  The  exposure  is  good,  but  the  screen  is  painted 
green. 

JPrestwich,  August  26.—  The  observer,  Dr.  Clunn,  being  absent  at 
the  time  of  my  visit,  and  having  the  keys  of  the  outdoor  instruments, 
I  was  unable  to  obtain  access  to  the  thermometer  screen  and  rain- 
gauge.  No  comparisons,  therefore,  could  be  made.  The  barometer 
has  been  moved  to  the  site  which  it  occupied  before  1886.  The  instru- 
ment is  in  good  order.  The  returns  from  this  station  are  now  very 
good. 

Douglas  (Prospect  Hill),  August  31  and  September  1. — A  new  site 
has  been  obtained  for  the  therm ome trie  observations  at  this  station,  on  the 
grounds  upon  which  stands  the  Roman  Catholic  Church  of  St.  Mary's, 
at  an  elevation  of  a  few  feet  above  the  previous  position  on  the  roof  of 
the  observer's  house.  Little  exception  can  now  be  taken  to  the  position 
of  the  thermometers,  although  the  screen  is  by  no  means  entirely  un- 
sheltered. The  rain-gauge  still  occupied  an  undesirable  position  on 
the  roof  of  Mr.  Keig's  house,  and  I  recommended  that  it  should  be 
removed  to  a  position  which  I  have  marked  out  for  it  on  the  lawn  in 
which  the  screen  is  placed.  At  this  spot  its  exposure  will  not  be 
perfect,  but  will  be,  I  think,  more  satisfactory  than  in  its  former 
situation.  I  have  sent  to  the  Office  a  plan  of  the  locality  of  the  outdoor 
instruments.  The  barometer,  though  not  very  incorrect,  is  not  a  good 
instrument.  This  station  possesses  conditions  of  permanence  which 
will  probably  render  it  a  valuable  one,  and  both  the  observer  and 
his  son-in-law,  who  assists  in  taking  the  observations,  are  careful  and 
painstaking. 

Douglas  (Cronkbourne),  inspected  September  1. — The  returns  from 
this  station  continue  to  be  very  complete,  and  I  found  all  the  instru- 
ments in  good  order.  The  observer,  Mr.  A.  Moore,  no  longer  resides 
in  Cronkbourne,  but  visits  the  instruments  daily,  and  his  assistant  takes 
the  observations  accurately. 

Havoes  Junction,  September  5. —  Since  this  station  was  last  inspected 
there  has  been  a  change  of  observers,  and  the  new  railway  station 
master,  Mr.  W.  H.  Bunce,  appears  to  take  the  observations  with  great 
care  and  accuracy.  All  the  instruments  were  in  excellent  condition,  but 
the  barometer,  when  corrected  for  index  error,  read  (at  28  •  2)  some- 
what low. 

Sealiam,  September  7. — Mr.  Aird  was  ill  at  the  date  of  my  visit,  and 
I  was  unable  to  have  an  interview  with  him.  The  readings  of  the  out- 
door instruments  are  taken  at  the  Cemetery  Grounds  by  Mr.  Leith, 
who  is  a  most  acute  and  accurate  observer.  The  instruments  are  all 
in  good  order,  but  in  the  hygrometrical  results  mistakes  still  occasionally 
occur. 

Durham^  September  7. — Mr.  Carpenter  was  absent  on  the  day  of  my 
visit.  The  temporary  substitute  took  the  readings  of  the  instruments 
most  accurately.  Everything  was  in  excellent  order  at  this  station,  and 
the  returns  are  very  careful  and  complete.  The  grass  minimum  reads 
very  low. 
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York,  September  8.— The  observations  at  this  station  are  now  very 
carefully  taken,  and  the  observer  reads  the  instruments  with  great 
accuracy.  It  might  perhaps  be  well  if  a  new  rain-gauge  were  supplied, 
as  it  is  somewhat  inconvenient  to  employ  the  same  instrument  for  the 
8  a.m.  and  9  a.m.  readings.  I  am  still  of  opinion  that  the  meagre  re- 
port of  bright  sunshine  from  this  station  is  due  to  an  unusual  amount  of 
haze  produced  by  smoke. 

Bawtry,  Hesley  Hall,  September  9. — Owing  to  the  rebuilding  of 
the  observer's  house,  all  the  instruments  have  been  shifted  since  the  last 
inspection.  The  outdoor  instruments  have  a  very  fair  exposure  on  a 
lawn  on  the  north-west  side  of  the  house.  The  barometer  is  extra- 
ordinarily sluggish,  but  I  ascertained  that  it  contained  no  air.  I  re- 
quested the  observer  to  have  a  guard  made  for  the  cistern  of  the 
barometer,  without  which  the  instrument  is  sure  to  receive  injury. 
The  observations  at  this  station  are  fairly  good. 

Market  Rasen>  September  10. — This  is  a  new  station,  of  which  1 
have  sent  a  scale  plan.  The  instruments  are  thoroughly  good,  excepting 
that  the  maximum  at  all  temperatures  between  52  and  82  inclusive, 
reads  about  *9  too  high,  whereas  the  correction  hitherto  applied  is 
+  •2.  I  have  requested  the  observer  to  compare  the  thermometers  in 
melting  ice,  and  meanwhile  to  apply  a  correction  of  —  *9.  The  rain- 
gauge  has  hitherto  been  situated  in  the  vicarage  gardens,  where  it  is 
very  seriously  sheltered  by  the  house.  I  marked  out  a  new  and  good 
site  for  it  on  the  observer's  lawn.  Mr.  Jevons  appears  to  me  to  be 
very  careful  and  accurate,  and  I  highly  recommend  the  station.  The 
country  round  is  nearly  level,  but  the  land  on  which  the  town  is 
situated  slopes  downward  slightly  towards  the  north. 

Geldeston,  September  27. — The  observer  was  absent  at  the  time  of 
my  visit.  The  returns  from  this  station  are  most  excellent.  All  the 
instruments  were  in  admirable  order,  except  that  the  thermograph, 
which  had  been  sent  to  Paris  for  repairs,  had  been  roughly  treated  in 
the  custom-house  on  its  return.     I  adjusted  it  as  well  as  1  could. 

Tngatestone,  Septemter  22. — This  new  Weekly  Weather  Reporting 
Station  is  a  very  promising  one.  The  outdoor  instruments,  of  the  site 
of  which  we  have  a  photograph,  are  well  exposed  and  in  very  good 
order.  The  cistern  of  the  barometer  is  246  feet  above  mean  sea  level. 
The  ground  slopes  gently  down  towards  the  S.E.  The  district  is 
somewhat  thickly  wooded,  especially  to  the  northward  of  the  observer's 
house.  The  set  of  instruments  comprises  a  Stevenson's  screen,  fully 
equipped  with  thermometers,  a  high  mast  with  vane,  an  anemometer, 
rain  gauges,  a  Jordan's  sunshine  recorder,  and  a  grass  minimum  and 
grass  maximum,  together  with  a  black  bulb  in  vacuo. 

Eastbourne,  September  23. — This  new  station  is  a  very  good  one 
indeed.  The  instruments,  which  are  all  of  the  best  description,  are 
situated  in  different  parts  of  the  town  ;  but  the  observer,  who  has  had 
several  years  experience,  attends  to  them  most  carefully.  He  has  also, 
a  good  deputy.  The  barometer  is  in  a  Parade  shelter  close  to  the  sea, 
and  its  cistern  is  33  feet  above  mean  sea  level.  The  rain-gauge  is 
situated  on  a  triangular  lawn  at  some  distance  from  this  place.  It  has 
a  very  fair  exposure.  The  screen  is  on  a  public  lawn  near  the  Grand 
Hotel,  and  is  perfectly  exposed.  The  anemometer  is  upon  a  martello 
tower  between  this  and  the  sea.  The  sunshine  recorder  is  fixed  on  the 
highest  part  of  the  roof  of   the  Grand  Hotel.     It  required  a  slight 
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adjustment.  It  is  sheltered  for  a  short  period  at  present  at  3  p.m.  by 
an  iron  rod.  The  probability  that  the  observations  will  be  permanently 
kept  up  is  an  important  consideration  in  favour  of  this  station. 

Epsotn,  September  24.— There  have  been  some  errors  in  the  read- 
ings of  the  instruments  at  this  station,  and  occasionally  in  the  reduc- 
tions, but  there  is  every  prospect  of  improvement.  It  is  desirable  that 
the  barometer  should  be  moved  to  the  observer's  new  rooms  where  the 
altitude  of  the  cistern  will  be  12  feet  above  the  present  height.  I  think 
that  strong  winds  have  hitherto  been  somewhat  over-estimated  at  this 
station. 

(Signed)        W.  Clement  Let. 
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Reports  on  Inspections  of  Observatories,  1887. 

Falmouth  Observatory,  visited  August  24. — The  instruments  at  this 
observatory  were  found  in  good  order,  the  lenses  end  fittings  of  both 
barograph  and  thermograph  being  cleaned  and  the  clocks  oiled. 

The  attached  thermometer  of  the  standard  barometer  was  found  to  be 
properly  fitted,  and  to  have  its  graduations  engraved  upon  its  stem,  but 
owing  to  its  having  risen  through  age,  a  correction  of  — 0°'6  is  now 
requisite  to  be  applied  to  its  scale  readings. 

The  wet-bulb  thermometers  were  all  in  good  order,  clean  muslin  and 
threads  having  been  recently  fitted. 

The  following  corrections  were  determined  at  temperature  of  66° : — 

Dry  standard  No.  383,  -0°'7  ;  wet  No.  388,  -0°-4. 
Maximum  M.O.  104,  — 0°'3;  minimum  M.O.  308,  -0°*1. 

Notes  were  also  made  of  the  zero  values  both  for  summer  and  winter 
temperatures. 

The  anemograph  was  dismounted  temporarily  and  thoroughly  cleaned ; 
the  orientation  showed  an  irregularity  in  the  working  of  the  direction 
pencil.  This  was  found  to  be  due  to  the  shaft  having  split  asunder  at 
the  clamping  piece,  and  was  rectified  by  having  a  brass  collar  soldered 
on,  and  filing  the  shaft  down  a  little.  My  attention  was  called  to  an 
error  in  the  adjustment  of  the  pricker,  by  which  means  the  setting  of 
the  instrument  differed  by  some  minutes  from  the  times  as  indicated  by 
the  curves  on  the  paper  ;  this  defect  was  rectified  by  packing  the  fitting 
piece  of  the  pricker  up  with  a  morsel  of  paper,  and  instructions  were 
given  to  the  assistant  to  press  the  teeth  of  the  cylinder  into  proper  gear 
when  starting   the  instrument,  as  the  amount  of  backleash  is  rather 

large. 

A  close  examination  was  made  of  the  different  rain-gauges,  and 
squeezes  made  of  the  funnels.  The  exposure  of  all  three  is  good  on  all 
sides,  there  being  no  trees  or  shrubs  near  to  exert  an  injurious  effect; 
the  only  possible  sources  of  difference  are,  that  the  slightly  broader  edge 
of  the  funnel  of  the  Beckley  may  cause  splashing,  and  the  allowance 
for  incomplete  discharge  of  the  siphon  made  in  tabulating  may  be 
somewhat  inadequate. 

The  pencil  used  now  is  an  ordinary  lead  pencil,  a  holder  of  larger 
size  than  usual  having  been  fitted ;  the  spring,  however,  appeared  to  be 
pressing  harder  upon  the  paper  than  was  desirable. 

Necessary  instructions  were  given  to  Mr.  Kitto  to  make  certain 
alterations  in  his  tabulations  in  accordance  with  memoranda  supplied  in 
the  inspection  notes  handed  me. 

Valencia  Observatory,  visited  September  5-10. — The  photography 
at  this  observatory  has  been  very  unsatisfactory  during  the  summer,  on 
account  of  the  inadequate  water  supply  caused  by  the  drought,  and  also 
to  its  very  impure  quality.  The  stock  of  waxed  paper  at  the  observatory 
is  now  approaching  exhaustion,  and  Mr.  Cullum  hopes  to  be  permitted 
to  make  use  of  A.  G.  B.  paper  after  it  is  all  expended.  I  gave  certain 
instructions  as  to  fitting  up  ruby  blinds  and  employing  ruby  lanterns  in 
the  photographic  work  if  the  new  process  is  adopted,  as  the  present 
appliances  are  inadequate  for  working  with  a  more  sensitive  medium 
than  that  at  present  in  use.  Meanwhile  the  results  obtained  are  some- 
what better  than  those  got  some  months  back. 

A  serious  difficulty  with  the  new  paper  will  be  the  exclusion  of  light 
from  the  thermograph  traces,  the  blackening  varnish  having  greatly 
decayed  on  the  thermometer  stems.  I  took  down  both  thermometers 
and  tried  to  remove  the  old  paint  and  apply  new,  but  was  unable  for 
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want  of  materials  to  perform  the  operation  satisfactorily.  I,  however, 
instructed  Mr.  Oullum  in  the  method  of  performing  the  various  pro- 
cesses, so  that  on  the  proper  solvent,  varnish,  brush,  and  paint  being 
forwarded  to  Valencia,  he  will  be  able  to  do  what  is  necessary  himself. 

AX  the  time  of  dismounting  the  wet-bulb  thermometer,  I  carefully 
examined  the  tube  at  the  point  where  the  definition  of  the  curve  is 
defective,  but  found  the  tube  so  roughened  by  the  abrasion  previously 
reported  that  nothing  can  be  done  to  rectify  the  defect. 

The  metal  fittings  of  the  instrument  have  corroded  a  good  deal,  and 
the  upper  band  of  the  wet-bulb  standard  is  broken  quite  away.  I 
temporarily  secured  it  by  a  wire  binding. 

The  corrections  to  the  thermometers  were  found  to  be  at  60°  : — 
Pry-bulb  standard  K.  S.  399,  —  0°'8;  wet-bulb  standard  X.  S.  398, 

-0°-6. 
Maximum  M.  0.  1,003,  -0°'0;  minimum,  2,497,  -0°'3. 

The  minimum  figure  scale  differs  nearly  1°  from  the  graduations  on 
the  tube. 

The  wet-bulbs  were  found  kept  in  good  order,  but  the  lamp-wicks 
are  much  discoloured  from  corrosion  derived  from  the  copper  water- 
tank. 

The  barograph  was  dismounted  and  cleaned,  and  the  air-tube  in  the 
cistern  found  to  have  the  plug  slightly  corroded ;  this  was  removed,  and 
the  air-hole  cleared  by  means  of  a  knitting  needle.  The  tube  of  the 
standard  barometer  is  also  much  corroded,  and  the  bands  holding  the 
attached  thermometer  were  broken  away.  The  tube,  which  is  not 
divided  on  the  stem,  was  detached  from  its  scale,  and  its  error  found  to 

be-l°-7. 

The  anemograph  was  dismounted  and  cleaned,  but  is. in  good  order, 
and,  with  the  exception  of  the  needle  lubricators  to  the  fan  shaft,  which 
have  both  proved  failures,  does  not  call  for  special  remark.  The 
Beckley  rain-gauge  was  also  in  good  order,  with  the  exception  of  a 
defective  pipe.  The  tube  which  conveys  the  rain  from  the  funnel  to 
the  receiver  is  made  of  a  very  sDft  composition  metal,  which  becomes  so 
plastic  in  hot  weather  as  to  be  unable  to  support  its  own  weight.  It 
then  drops  until  it  rests  upon  the  floating  receiver,  thereby  vitiating  the 
rain  record. 

I  should  recommend  the  substitution  of  a  brass  or  copper  tube  at  the 
earliest  convenience,  and  also  that  a  Stony  hurst  discharger  and  new 
pencil-holder  should  be  fitted  at  the  same  time,  in  order  that  more 
distinct  traces  might  be  obtained  than  those  now  procured. 

As  at  Falmouth,  I  examined  the  gauges  in  order  to  find,  if  possible,  a 
cause  for  the  disagreements  occasionally  observed  between  the  indica- 
tions of  the  Beckley  and  check  gauges,  but  nothing  appeared  sufficiently 
marked  to  be  assigned  as  a  cause  of  error,  and  it  appears  probable  that 
rain-gauges  side  by  side  may  differ  in  their  catches  during  gusty  weather 
and  heavy  falls,  from  natural  causes. 

Kew  Observatory,  (Signed)         Gr.  M.  Whipple. 

October  1887. 

Dear  Sir,  Kew  Observatory,  October  1887. 

I  beg  leave  to  hand  you  herewith  my  report  and  inspection  notes 
regarding  the  self-recording  instruments  of  the  observatories  at  Stony- 
hurst  and  Aberdeen. 

Stonyhurstj  visited  September  28-29. — At  this  observatory  the  whole 
of  the  instruments  were  in  a  satisfactory  condition  and  call  for  no  special 
remark. 
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The  standard  dry  and  wet  thermometers  as  well  as  the  maximum 
and  minimum  were  carefully  examined  with  the  standard  K.S.  642,  and 
the  following  corrections  were  determined  at  60° : — 

Dry  bulb,  619       -  -  -  -0°2 

Wet  bulb,  382       -  -  -  -0'4 

Maximum,  M.0. 439  -  -  -0'4 

Minimum,  B.T.  501  -  -  +01 

Aberdeen,  October  1-7. — Here  I  found  everything  working  well. 
Both  the  barograph  and  thermograph  clocks  were  taken  to  pieces  and 
the  usual  cleaning  performed. 

My  attention  having  been  called  to  the  attached  thermometer  of  the 
standard  barometer,  I  found  that  a  temporary  tube,  divided  to  every 
2  degrees  on  the  gluss  stem,  had  been  fitted  up  by  Professor  Niven,  as 
a  substitute  for  the  original  thermometer  which  is  an  undivided  one,  and 
now  quite  useless,  as  the  brass  band  fixing  it  to  the  outer  casing  of  the 
barometer  (which  in  itself  is  much  corroded)  is  quite  worn  away,  and  in 
consequence  there  is  no  means  of  securing  the  tube  to  the  ivory  degree 
scale. 

I  would  therefore  suggest  that  another  thermometer  divided  on  the 
glass  stem  to  single  degrees  and  ranging  from  + 10°  to  120°  be  supplied, 
and,  together  with  a  small  bracket  for  supporting  it,  be  sent  to  the 
observatory. 

The  barograph  was  in  good  order  and  the  air  plug  of  cistern  quite 
free  from  dirt  or  other  obstruction.  Its  thermometer  was  tested  and 
found  to  read  2°  too  high. 

Anemograph. — The  whole  of  the  external  parts  were  dismounted  and 
thoroughly  cleaned  and  oiled.  The  instrument  was  -  in  a  satisfactory 
condition,  with  the  exception  of  the  fans  and  screw  of  spindle,  which 
are  very  much  worn,  so  that  it  is  very  questionable  whether  the  fans 
will  hold  together  during  the  coming  winter.  I  would  therefore 
respectfully  beg  to  draw  the  especial  attention  of  the  Council  to 
Mr.  Whipple's  report  of  last  year  concerning  these  defects. 

The  dimensions  of  the  spindle  to  which  the  fans  are  fixed  are  appended 
to  my  inspection  notes,  as  well  as  certain  measurements  as  to  height  of 
cups  above  the  roof  of  the  astronomical  observatory. 

The  orientation  was  examined  before  and  after  dismounting  and 
cleaning,  and  the  sheet  containing  the  results  is  forwarded  herewith. 

"  Squeezes  "  of  both  the  self-recording  and  spare  rain-gauge  funnels 
are  also  enclosed.  The  clock  of  the  former  instrument  only  required 
oiling,  as  it  had  been  thoroughly  cleaned  (prior  to  my  visit)  at  the  time 
of  attaching  a  new  line  to  weight. 

The  following  are  the  corrections  obtained  by  comparison  of  the 
thermometers  with  the  Kew  Standard  642  at  55°  :— 

Dry-bulb,  458     -  -  -  —0'15 

Wet-bulb,  395     -  -  -  —  06 

Maximum,  M.O.  1,002  -  -  +0*1 

Minimum,  M.O.  89  -  +0*1 

Yours,  &c. 
R.  H.  Scott,  Esq.,  F.R.S.  (Signed)        T.  W.  Bakeb, 
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APPENDIX  VII. 

Method  of  Dealing  with  Telegraphic  Weather 

Intelligence. 

The  operations  connected  with  the  preparation  and  issue  of  the 
Forecasts  and  Storm  Warnings  have  not  undergone  any  material  change 
with  regard  to  the  home  stations,  but  there  has  been  some  change  in 
connection  with  the  information  received  from  the  United  States, 
The  existing  arrangements  are  referred  to  fully  further  on.  The  Daily 
Weather  Report  also  has  again  been  improved  by  the  introduction  of 
new  averages  for  pressure  and  temperature,  and  by  a  paragraph 
explanatory  of  the  meaning  of  the  storm  signals  exhibited  on  our  coasts. 

The  Office  still  receives,  when  the  telegraphic  communications  are 
perfect,  fifty-nine  reports  every  morning,  seventeen  every  afternoon 
(except  on  Sundays),  and  twenty-nine  each  evening. 

The  foreign  reporting  stations,  28  in  number,  extend  along  the 
entire  western  coast  of  the  Continent,  from  Bodo  in  Lat.  67°  N.  to 
Lisbon  in  Lat.  38°  N.,  and  include  four  stations  on  the  coast  of  the 
Baltic,  three  in  Germany,  and  two  in  the  Mediterranean.  The  in- 
formation is  received  in  accordance  with  arrangements  made  with  the 
various  Meteorological  organisations  in  Portugal,  France,  Holland, 
Germany,  Denmark,  Norway,  and  Sweden. 

At  the  British  and  Irish  stations  the  morning  observations  are  taken 
at  8  a.m.  Greenwich  time,  and  most  of  the  telegrams  arrive  in  London 
at  about  9  o'clock,  when  the  Intelligence  Department  of  the  Post  Office 
extracts  from  them  the  portions  required  for  its  wind  and  weather 
reports.  They  are  then  transmitted  to  the  Meteorological  Office  by 
its  private  wire,  where  the  majority  of  them  usually  arrive  between 
9  a,m.  and  10  a.m.  No  material  interruptions  have  occurred!  in  the 
communication  with  Sumburgh  Head,  but  there  was  a  serious  break- 
down in  those  from  Stornoway,  at  the  end  of  the  year. 

As  the  reports  come  in,  the  information  is  entered  on  a  chart, 
showing  for  each  station  at  8  a.m.  the  barometrical  and  thermo- 
metries readings,  with  their  respective  alterations  during  the  preceding 
24  hours,  the  direction  and  force  of  the  wind,  and  the  state  of  the 
weather,  together  with  any  changes  of  importance  which  may  have 
been  noticed  in  the  course  of  the  preceding  day.  From  this  chart, 
which  is  preserved  in  the  Office,  other  charts  are  drawn  for  publication 
in  the  newspapers,  as  described  further  on. 

If  necessary  telegraphic  warnings  of  storms  or  of  atmospherical 
disturbance  are  immediately  sent  to  our  own  coasts  and  to  foreign  coun- 
tries. A  brief  telegraphic  resume  of  the  weather  is  despatched  shortly 
after  11  a.m.  to  the  Harbour  Authorities  and  the  Chamber  of  Commerce 
in  Jersey.  Another  telegraphic  message,  of  about  75  words,  is  sent  to 
the  Underwriters*  Association,  Liverpool,  containing  reports  of  the 
pressure,  wind  and  weather  at  14  stations  on  the  coasts  of  the  British 
Islands ;  and  a  third  message  of  about  the  same  length  is  forwarded  to 
tbe  Central  News  and  to  the  Exchange  Telegraph  Company  for  de- 
spatch to  the  provinces.  The  last  of  these  messages  consists  of  a  brief 
statement  of  the  general  condition  of  weather  over  Western  Europe, 
as  shown  by  the  morning  reports.    It  is,  however,  not  in  the  morning 
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only  that  storm  warnings  are  issued  to  the  coasts,  a  constant  watch 
being  kept  daring  the  day,  and  whenever  on  the  receipt  of  the  regular 
or  of  special  telegrams  the  condition  of  the  weather  appears  to  be 
threatening,  cautionary  messages  are  at  once  issued  to  such  parts  of  the 
coast  as  are  thought  to  be  menaced  by  a  gale. 

During  the  year  1886  there  were  prepared  each  morning,  afternoon, 
and  evening,  Forecasts  of  the  weather,  for  a  day  in  advance ;  these 
were  drawn  up  for  eleven  districts  in  the  British  Islands,  and  issued 
to  subscribers,  to  certain  Clubs,  and  to  many  of  the  London  and  Pro- 
vincial newspapers  in  accordance  with  the  arrangements  referred  to  on 
p.  10.  The  districts  for  which  the  Forecasts  were  prepared  are  those 
into  which  the  returns  for  the  Weekly  Weather  Report  are  grouped, 
viz.  :  — 


0.  Scotland,  North. 

1.  „         East. 

2.  England,  N.E. 

3.  „  East. 


4.  Midland  Counties. 

5.  England,  South* 

6.  Scotland,  West. 

7.  England,  N.W.  (with    , 
N.  Wales). 

8.  England,  S.W.'  (with  S.  Wales). 

9.  Ireland,  North. 
10.         „       South. 

About  an  hour  and  a  quarter  is  occupied  in  the  preparation  and 
transmission  of  the  provincial  and  foreign  telegrams,  and  in  the 
drawing  up  of  the  "  Remarks"  and  11  a.m.  Forecasts  for  the  London 
newspapers,  so  that  the  MS.  copies  for  the  "  Times  "  and  other  papers 
are  ready  for  issue  soon  after  1 1  a.m. 

Charts  are  prepared  daily  for  newspaper  publication  as  follows  :— 

For  the  "  Times,"  -  -     two  daily,  viz, :  for  8  a.m.  and  6  p.ra. 

For  the  Patent  Type  FoundO 

ing  Company,  on  behalf  of 

the  "  Shipping  Gazette,"  f  one         „  for  8  a.m* 

and  for  distribution  to  the 

provincial  press 

The  8  a.m.  charts  are  sent  out  at  about  10.15  a.m.  and  the  6  p.m. 
chart  at  about  8.30  p.m. 

In  addition  to  the  charts  here  referred  to,  the  Patent  Typerfounding 
Company  are  supplied  with  various  diagrams  showing  the  changes  in 
Pressure,  Temperature,  Rainfall,  Wind,  and  Weather  for  the  London  dis- 
trict. These  are  engraved  daily  for  the  "  Daily  Chronicle,"  weekly  for 
the  "  Graphic,"  and  monthly  for  the  "  Miller,"  and  are  all  accompanied 
by  remarks  on  the  phenomena  exhibited. 

Charts  are  drawn  for  8  a.m.  and  6  p.m.  daily  for  exhibition  at 
the  Office  door,  and  special  Remarks,  with  the  latest  Forecasts  issued, 
are  prepared  and  posted  at  the  door  three  times  daily. 

The  draft  of  the  Daily  Weather  Report,  with  two  charts  attached, 
is  drawn  on  transfer  paper,  and  is  ready  by  noon,  when  it  is  at 
once  sent  to  the  lithographer  to  be  printed.  The  copies  for  delivery 
by  hand  and  by  early  post  in  London  are  issued  at  about  1.30  p.m.,  while 
the  remainder  are  received  at  the  Meteorological  Office  at  about  3.30  p.m. 
whence  they  are  transmitted  by  post  to  the  subscribers  and  others. 

The  2  p.m.  observations,  taken  at  fifteen  home  and  two  foreign 
stations   (Skudesnaes  and  Rochefort)  are  received  at  about  3  o'clock. 
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Copies  of  these  are  issued,  together  with  the  8  a.m.  report,  to 
certain  newspapers  and  subscribers,  and  two  copies  of  the  "Remarks" 
(8  a.m.  and  2  p.m.)  are  sent  to  the  Type-founding  Company  for  issue  to 
provincial  newspapers,  in  order  to  explain  the  8  a.m.  charts  mentioned 
above* 

The  evening  (6  p.m.)  reports  arrive  at  about  7  to  7.30  ji.m.,  and 
are  charted  and  discussed  for  the  morning  daily  papers  in  accordance 
with  the  arrangement  referred  to  on  p.  10.  The  forecasts  and  remarks 
are  usually  ready  by  8.30  p.m.,  but  in  bad  weather,  owing  to  the  delay  of 
the  reports,  and  the  additional  care  which  is  necessary  in  dealing  with 
them,  it  is  occasionally  9  p.m.  before  they  are  issued.  The  "  Times  " 
publishes  in  its  First  Edition  the  map  showing  the  distribution  of 
pressure,  the  winds,  temperature,  and  weather  at  6  p.m.  on  the  previous 
day,  and  in  its  Second  Edition  the  similar  map  for  8  a.m.  on  the  day  of 
issue. 

The  "charts  for  2  p.m.  and  for  6  p.m.  are  stilljnuch  less  complete 
than  that  for  8  a.m.,  notwithstanding  the  great  improvements  [recently 
made.  That  for  2  p.m.  is  drawn  on  the  information  received  from 
fifteen  home  stations,  supplemented  by  two  foreign  ones,  whenever  the 
latter  arrive  in  time  to  be  used.  The  material  for  the  6  p.m.  charts  is 
now  supplied  by  reports  from  twenty  stations  in  the  United  Kingdom, 
supplemented  by  nine  from  continental  stations,  but  the  latter  occa- 
sionally arrive  late  at  the  very  time  when  they  are  most  wanted,  i.e., 
during  bad  weather. 

The  Sunday  duty  is  still  conducted  as  follows : — Two  of  the  clerks 
attend  on  Sunday  mornings  at  the  Central  Telegraph  Station  from 
8.30  a.m.  to  about  10.15  a.m.  By  an  arrangement  with  the  Post  Office 
these  clerks  are  supplied  with  the  telegrams  immediately  they  arrive  in 
London.  These  are  examined  and  charted,  with  the  view  of  issuing, 
when  necessary,  warnings  of  coming  storms,  to  our  own  and  neigh- 
bouring coasts.  It  is  necessary  that  great  promptitude  should  be 
observed  in  this  service,  as  the  observations  must  be  dealt  with  and 
the  warnings  issued  so  that  the  latter  may  reach  the  coast  before  the 
telegraph  offices  at  the  outports  close  for  the  day,  which  is  usually  at 
about  10  a.m.  No  work  of  any  kind  is  transacted  for  the  newspapers  on 
Sunday  mornings,  the  main  object  of  the  service  being  to  give  early 
information  of  storms  to  our  coasts ;  but  a  telegram  is  sent  to  Jersey  in 
the  same  form  as  on  week  days,  and  there  is  the  ordinary  interchange  of 
messages  with  foreign  countries.  A  copy  of  the  Valencia  message  is 
sent  to  Lisbon  as  on  week  days.  At  6  p.m.  the  same  clerks  attend  at 
the  Meteorological  Office  to  receive  the  evening  reports  and  to  prepare 
the  8.30  p.m.  Forecasts,  and  another  opportunity  is  thus  afforded  for 
the  correction  or  extension  of  any  warnings  which  may  have  been  issued 
in  the  morning. 


Atlantic  Telegrams. 

In  the  course  of  the  year  the  arrangements  for  receiving  from  the 
United  States  occasional  reports  of  gales,  icebergs,  and  derelict  ships, 
which  have  been  met  with  by  passenger  steamers  of  the  principal  lines 
running  from  various  European  ports  to  New  York  or  Boston  have 
been  modified.  The  information  is  conveyed  by  means  of  a  Code, 
drawn  up  in  the  following  manner,  and  further  changes  are  contemplated 
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by  the   Freuch   Authorities,  as  the  Meteorological  Council  do  not  feel 
justified  in  continuing  expenditure  on  this  branch  of  the  work : — 

Observations  over  American  Continent. 
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This  arrangement  has  been  made  through  M.  Mascsrt,  the  Director  of 
the  French  Meteorological  Bureau,  to  whom  the  messages  are  telegraphed 
direct  from  the  United  States.  They  are  forwarded  from  Paris  to 
this  country  by  post,  in  order  to  curtail  the  cost  of  transmission. 


Daily  Weather  Eepobt. 

No  considerable  change  has  been  made  during  the  past  year  in  the 
form  of  the  Daily  Weather  Report,  but  improved  average  values  for 
pressure  and  temperature  are  now  given  in  the  margin  on  p.  2.  The 
values  now  quoted  are,  the  monthly  averages  of  pressure  for  8  a.m.  with 
Maximum,  Minimum,  and  8  a.m.  temperatures  for  25  stations,  during  the 
15  years  1871-85.     The  mean  monthly  rainfall  values  are  those  for  the 
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20  year 8  1866-85.    The  Report  fills  four  large  quarto  pages,  and  is 
arranged  as  follows : — 

Page  1  contains  the  whole  of  the  59  reports  from  which  the  maps  for 
the  day  (given  on  page  2)  are  prepared,  and  the  6  p.m.  reports  of  the 
previous  day,  together  with  the  maximum  and  minimum  temperatures 
of  the  air,  and  the  Rainfall  for  the  previous  24  hours. 

Page  2  contains  (1)  a  map  of  North-western  Europe  showing  for 
8  a.m.  on  the  date  of  publication,  the  distribution  of  pressure,  the 
prevalent  winds,  and  the  sea  disturbance,  with  necessary  explanations  ; 
together  with  a  table  showing  the  mean  atmospheric  pressure  for  the 
month  at  25  stations ;  (2)  a  similar  map  showing  the  distribution  of 
temperature  at  8  a.m.,  the  weather  at  each  station,  and  the  distribution 
of  rainfall  during  the  past  24  hours ;  together  with  a  table  of  the  mean 
temperature  of  the  air  and  of  evaporation  at  8  a.m.,  the  means  of  the 
daily  maximum  and  minimum  temperatures,  and  the  mean  rainfall  for 
the  month  at  the  same  25  stations  in  the  United  Kingdom. 

Page  3  contains  (1)  notes  on  the  "  General  situation  at  8  a.m.,"  and 
the  "  Probable  changes  in  system  now  prevalent ;"  and  (2)  the  forecasts 
drawn  up  for  each  district  at  11  a.m.,  relating  to  the  weather  likely  to 
be  experienced  during  the  24  hours  ending  at  noon  on  the  day 
succeeding  that  of  publication,  and  an  explanation  of  the  meaning  of  the 
storm  signals  exhibited  on  our  coasts. 

Page  4  contains  the  reports  for  2  p.m.  on  the  previous  day,  an 
account  of  the  distribution  of  pressure,  temperature,  wind,  and  weather 
experienced  over  the  European  Continent  on  the  previous  day,  and,  on 
Mondays,  a  brief  summary  of  the  weather  experienced  during  the 
previous  week. 

The  standing  portion  of  the  report  (maps,  Ac.)  is  printed  in  blue, 
while  the  information  for  each  day  is  in  black. 

The  lithographed  Reports  have  the  Forecasts  issued  at  1  lb.  a,m. 
incorporated  with  them  on  each  week  day.  The  subscription  for  the 
Report  is— 

For  delivery  by  hand,  where  feasible,  £2  per  annum ; 
Do.        by  book  post  £1         „ 

MS.  copies  of  the  observations  and  Remarks  can  be  supplied  at  the 
rate  of  21.  10s,  per  annum.  Arrangements  can  also  be  made  for  the 
supply  of  charts  drawn  from  the  8h.  a.m.  or  6h.  p.m.  observations,  such 
as  appear  in  the  "  Times." 

Correction  and  Addition  List. 

Additional  steps  are  taken  to  insure  accuracy  in  the  Daily  Weather 
Report.  At  the  close  of  each  month  a  return  is  received  from  nearly 
all  of  the  telegraphic  reporting  stations,  containing  a  copy  of  all  the 
observations  which  have  been  transmitted  to  London  by  wire  during 
the  month.  These  schedules  are  used  for  checking  the  daily  telegrams, 
for  the  preparation  of  the  average  and  other  values  of  the  different 
elements,  and  also  as  evidence  in  the  case  of  legal  proceedings.  About 
the  middle  of  every  month  a  lithographed  sheet  has  for  many  years  past 
been  issued  with  the  Daily  Weather  Report,  containing  corrections  for 
all  discrepancies  which  have  been  discovered,  and  supplying  any  obser- 
vations which  have  been  omitted  in  the  daily  reports  for  the  previous 
month.  This  monthly  sheet  contains  also  tables  showing,  for  each 
telegraphic  reporting  station  within  our  Islands,  the  mean  values  for 
pressure,  temperature,  and  humidity,  together  with  the  total  rainfall,  and 
the  prevalence  of  various  kinds  of  weather  and  of  winds  from  each 
of  the  eight  principal  points  during  the  month. 
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Weekly  Weather  Report. 

The  Weekly  Weather  Report,  which  has  appeared  since  the  beginning 
of  February  1878,  has  been  further  improved  by  the  insertion  on  the 
last  page  ot  reports  from  six  new  inland  Scotch  stations,  the  values  for 
which  are  included  in  preparing  the  summary  given  on  the  first  page. 

The  Summary  on  the  first  page  contains  the  average  and  extreme 
temperatures,  the  rainfall  values  and  the  total  amount  of  bright  sun- 
shine in  each  week,  for  twelve  districts  in  Great  Britain  and  Ireland, 
together  with  the  difference  between  them  and  the  respective  mean  values 
for  the  corresponding  week  in  previous  years.  In  addition  to  this,  the 
district  values  for  Accumulated  Temperature.  Rainfall,  and  Bright  Sun- 
shine are  given,  both  for  the  week  and  for  the  whole  period  since  the 
beginning  of  the  year,  with  their  difference  from  the  average  values. 
This  information  is  derived  irom  observations  made  at  ft  stations,  the 
individual  values  for  which  are  given  on  the  last  page  of  the  Report 

The  tables  of  Accumulated  Temperature  are  designed  to  give  persons 
engaged  in  agriculture  better  means  of  estimating  the  manner  in  which 
vegetation  is  affected  by  temperature  than  that  afforded  by  the  more 
usual  methods  of  treating  the  readings  of  the  thermometer.  They  show 
for  each  week,  and  for  the  whole  period  from  the  beginning  of  the  year, 
the  weekly  and  progressive  values  respectively,  of  the  combined  amount 
and  duration  of  the  excess  or  defect  of  the  air  temperature,  above  or 
below  a  suitably  fixed  standard  or  base  temperature.  The  base  adopted 
is  42°  F.,  as  being  nearly  equivalent  to  6°  Cent,  which  has  been  con- 
sidered by  Continental  writers  on  these  subjects  to  be  the  critical  value, 
the  temperature  above  which  is  mainly  effectual  in  starting  and  main- 
taining the  growth,  and  in  completing  the  ripening  of  agricultural  crops 
in  a  European  climate.  This  base  is  also  convenient  as  being  Iff  F. 
above  the  Freezing  Point. 

Accumulated  Temperature  is  expressed  in  Day-degrees  ;  a  Day 
degree  signifying  1°  F.  of  excess  or  defect  of  temperature  above  or 
below  42°  F.  continued  for  24  hours,  or  any  other  number  of  degrees 
for  an  inversely  proportional  number  of  hours. 

It  has  been  ascertained  by  calculation  from  a  considerable  aeries  of 
houriy  observations  at  various  places,  that  the  accumulated  temperature 
may  be  computed,  with  a  very  tolerable  approximation  to  the  troth, 
from  the  observed  daily  maximum  and  minimum  temperatures  alone. 

When  the  temperature  during  any  period  remains  either  wholly  above 
or  below  the  base  temperature,  the  difference  between  the  base  and 
the  mean  temperature  gives  the  correct  accumulated  value.  In  other 
cases  this  difference  gives  an  approximate  value  of  the  accumulated 
temperature  which  does  not  depart  greatly  from  the  truth,  the  deviation 
depending  on  the  greater  or  less  extent  of  the  daily  variations  of  the 
temperature  above  or  below  the  base.  Further,  since  the  mean  between 
the  maximum  and  minimum  of  any  day  is  nearly  equal  to  the  mean 
temperature  of  the  day,  the  difference  of  the  mean  of  the  maximum  and 
minimum  from  the  base  also  will  give  directly  a  fair  approximation 
to  the  accumulated  temperature  for  the  day. 

The  following  rules,  however,  supply  still  more  closely  the  values 
sought,  and  they  have  been  adopted  for  the  preparation  of  the  table 
in  the  Weekly  Weather  Report.  They  may  be  applied  to  any 
other  base  temperature  as  well  as  to  42°  F.y  with  the  slight  modification 
of  the  numerical  coefficients. 
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Bulbs  for  computing  for  a  Weekly  Period  the  Accumulated  Tem- 
perature above  or  below  42°  F.  from  the  observed  Maxima  and 
Minima. 

1 .  Obtain  the  mean  temperature  from  the  means  of  the  seven  observed 
maxima  and  minima  by  multiplying  the  difference  between  them  by  the 
proper  coefficient  for  the  month,  and  adding  the  result  to  the  mean  of 
the  minima. 

2.  In  obtaining  the  accumulated  temperature  four  cases  may  occur,  to 
which  the  following  rules  will  apply  : — 


Conditions  of  Temperature. 


To  obtain  the  Accumulated  Temperature. 


Above  42°  P. 


Below  42°  F. 


If    tbe    minimum    is    above 
42°F.or««f(otto42°F. 


If  the  minimum  is  below 
44°  F.,  but  the  mean  for  the 
day  is  above  42°  F. 


If  the  mean  for  the  day  is 
below  42°  F.t  but  tbe  maxi- 
mum is  above  42°  F. 


If    the    maximum    is   below 
42°  P.,  or  equal  to  42°  F. 


Subtract  42°  F.  from  the  mean. 


From  the  difference  between 
the  mean  for  the  day  and 
the  minimum  deduct  the 
accumulated  temperature 
below  42°  F.,  calculated  as 
stated  in  the  next  column. 


The  required  quantity  is  the 
excesH  of  the  maximum  over 
42°  F.  multiplied  by  the 
coefficient  0*4. 


There  is  none. 


There  is  none. 


The  required  quantity  is  the 
excess  Of  42°  F.  over  the 
minimum  multiplied  by  the 
coefficient  0*4. 


From  the  difference  between 
the  mean  for  the  day  and 
the  minimum  deduct  the 
accumulated  temperature 
above  42°  F.(  calculated  as 
stated  in  the  preceding 
column. 


Subtract  the  mean  from  42°  F. 


In  each  case  the  result  will  be  the  mean  daily  value  for  the  week, 
and  must  be  multipled  by  7  in  order  to  obtain  the  value  for  the  whole 
week. 

The  coefficient  varies  both  with  the  length  of  the  period  and  the 
value  of  the  base  line.  In  the  above  instance  the  base  is  42° ;  when 
it  is  32°  the  coefficient  is  0*4;  when  52°  it  is  0'33;  and  when  62°  it 
is  0-25. 

A  full  explanation *of  these  rules  will  be  found  in  Appendix  II.  to  the 
Quarterly  Weather  Report  for  1878. 

The  temperature  means  derived  from  the  daily  maxima  and  minima 
are  corrected  so  as  to  agree  as  closely  as  possible  with  the  troe  mean 
daily  value,  and,  the  average  values  for  the  corresponding  period  in 
former  years  having  been  recomputed,  those  now  in  use  are : — 


For  Temperature 
Rainfall 


n 


-  20  years  1861-80 

-  20    „      1866-85 


» 


These  statistics  are  given  on  the  first  page  of  the  publication,  the 
temperature,  accumulated  heat,  rainfall,  and  sunshine  values  for  each 
station*  being  given  on  the  last  page  of  each  report. 

In  addition  to  the  telegraphic  reports,  and  the  returns  from  the  self- 
recording  observatories,  weekly  returns  from  43  volunteer  observers  are 


*  The  sunshine  values  are  furnished  for  only  a  limited  number  of  carefully 
selected  stations.    See  p.  112. 
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used  in  preparing  this  report,  the  names  of  the  observers  at  each  station 
being  as  under— 


Names  of  Station*. 


Haines  of  Authorities. 


Alnwick  Castle 

Arlington  (N.  Devon) 

Bawtry  (Hesley  Hall) 
Blackpool      ... 
Braemar        ... 
Brookeborough 

Cheadle  - 
Churchstoke  - 
Cirencester  - 
CullomptOQ  ... 

Douglas  (Isle  of  Man) 

Dublin 

Durham  Observatory 

Edgeworthstown  (Corrygrane) 

Fort  Augustus 
Foynes  - 

Geldeston      - 
Glen  Carron 
Glenlee  - 

Hastings  (St.  Leonard's) 
Hereford       - 
Hillington     - 

Ingatestone   ... 

Kilkenny       -  -  - 

Killarney      - 

Lairg 

Laudale  (Loch  Sunart) 

Leicester      ... 
Llandovery  -  -  - 

Llandudno     ... 
Londonderry 

Manchester  (Prestwich) 
Marchmont  ... 
Markree  Castle  (Sligo) 

Newton  Beigny  (Penrith) 

Ochtertyre    - 

Plymouth      ... 

Rothamsted 


Scarborough  ... 

Southampton 

Stowell 

Strathfield  Turgiw*    - 

Waterford  (Brook  Lodge)    - 


» 


Jft 


* 
» 


M 


* 


» 


Lieut.-Col.  F.  Holland,  for  the   Duke    of 

Northumberland,  ICG. 
J.  Carter,  for  Lady  Chichester. 

B.  I.  Whitaker,  F.R.  Met.  Soc 

J.  Wolstenholme,  F.R.  Met.  80c.41 

J.  A.  Aitken. 

Mr.  Ferguson,  for  Sir  Victor  Brooke,  Bt, 

F.L.S. 
J.  C.  Philips. 

P.  Wright,  F.C.S.,  F.R.  Met.  Soc. 
The  Royal  Agricultural  College. 
T.  Turner,  J. P.,  F.R.  Met  Soc. 

A.  W.  Moore,  M.A.,  J  J*. 

J.  W.  Moore,  M.D.,  F.R.  Met.  Soc. 

H.  J.  Carpenter. 

J.  M.  Wilson,  D.L.,  J.P. 

Rev.  W.  M.  Wall. 

W.  Ward,  for  Lord  Monteagle,  K.P. 

R.  T.  Dowson,  F.R.  Met  Soc. 

D.  D.  Munro. 

G.  Maxwell  and  W.  Melville. 

H.  Colborne,  M.R.C.S. 
T.  A.  Chapman,  M.D. 
Rev.  H.  £.  B.  Ffolkes,  M. A.,  F.R.  Met  Soc. 

L.  J.  Petre,  F.R.  Met  Soc* 

H.  Carlton,  for  the  Marquis  of  Ormonde. 
The  Ven.  Archdeacon  Wynne,  F.R.  Met  Soc. 

W.  Ross,  Ground  Officer. 

A.  Fletcher,  for  T.  H.  G.    Newton,  F.R. 

Met.  Soc. 
J.  C.  Smith,  the  Museum. f 
J.  Watkins,  F.R.  Met.  Soc. 
J.  Nicol,  M.D..  F.R.  Met.  Soc. 
J.  Conroy,  F.R.  Met  Soc. 

T.  R.  H.  Clunn,  M.D.,  F.R.  Met.  Soc. 

P.  Loney. 

A.  Marth,  F.R.A.8.,  for  Colonel  Cooper, 

J?  .xCA.o. 
T.  G.  Benn,  F.R.  Met.  Soc. 

G.  Croucher. 

J.  Merrifield,  LL.D.,  F.R.A.S. 

Rainfall  by  Sir  J.  B.  Lawes,  Bart.,  LL.D., 
F.R.S.,  nnd  J.  H.  Gilbert,  Ph.D.,  F.R.S- ; 
temperature  by  T.  Wilson,  F.R.  Met.  Soc. 

W.  Robinson.} 

J.  T.  Cook,  R.E.,  Ordnance  Survey  Office. 

Rev.  H.  J.  Poole,  F.R.  Met.  Soc. 

R«v.  C.  H.  Griffith. 

C.  Percival  Bolton,  J.P. 


Tho  rotor  is  marked  "&L"  are  supplied  through  the  Royal  Meteorological  Society,  those 
marked  "3b  '  aro  through  the  Scottish  Meteorological  Society. 

*  Rev.  C.  T.  Ward  coaled  reporting  at  the  end  of  Juno,  1887. 

t  Mr.  Smith  has  since  died,  and  the  observations  at  Leicester  have  ceased. 

X  Mr.  Rowntrce  ceased  reporting  early  in  the  year. 
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The  report  is  prepared  on  Wednesday  in  every  week,  and  is  ready 
for  sale  early  on  Saturday  morning,  but  the  summary  on  its  first  page 
is  sent  to  the  "  Times,"  "  Daily  News,"  and  some  other  papers  on 
Wednesday  evening. 

Appendices. 

Appendix  I. — This  contains  (1)  Summaries  for  each  Quarter  and  for 
the  whole  year  of  the  Temperature  and  Rainfall  records  for  each 
District,  and  (2)  Tables  giving  for  each  district  the  monthly  values  for 
Rainfall,  Accumulated  Temperature  (abovo  and  below  42°  F.),  and 
Bright  Sunshine,  as  well  as  the  progressive  values  for  each  from  the 
commencement  of  the  year,  in  continuation  of  the  values  given  for  1878 
to  1886. 

Appendix  II.  gives  for  year  1887,  and  for  each  District,  the  weekly 
and  progressive  values  for  Rainy  days,  Amount  of  Rainfall,  Accumu- 
lated Temperature  (above  and  below  42°  F.),  and  Bright  Sunshine,  in 
continuation  of  the  values  for  the  years  1878-86  printed  in  Appendix  II. 
to  the  Weekly  Weather  Report  for  1886. 

Appendix  III.  gives  for  each  District,  during  the  nine  years  1878- 
86,  and  also  during  the  ten  years  1 878-87,  the  mean  aggregate  values 
from  the  beginning  of  the  year  to  the  end  of  each  week  in  the  year  for 
the  following  years  1881-86,  and  for  the  seven  years  1881-87  the  cor- 
responding values  for  Bright  Sunshine  (both  the  Number  of  Hours  re- 
corded, and  the  per-centages  of  possible  duration.  These  are  in  con- 
tinuation of  the  values  published  iu  Appendix  III.  of  the  Report  for  1886. 

Appendix  IV.  gives  for  each  District — (a)  for  the  eight  years  1878- 
85,  (b)  for  the  nine  years  1878-86,  and  (e)  for  the  ten  years  1878-87— 
the  Mean  Temperature  of  the  Air  for  each  Week  in  the  year.  This 
Appendix  is  entirely  new. 

Monthly  Weather  Report. 

The  publication  of  the  Monthly  Weather  Report,  though  interrupted 
for  a  time  by  various  unavoidable  causes,  is  being  continued.  It 
contains,  as  hitherto,  (1)  A  General  Summary  for  the  Month,  of  the 
weather  experienced  over  the  United  Kingdom  and  its  neighbourhood ; 
(2)  Tables  of  the  principal  Cyclonic  and  Anticyclonic  Systems  which 
have  passed  over  our  area  during  the  month  ;  and  (3)  Tables  of 
Pressure,  Temperature,  Hygrometric  Deductions,  Rainfall,  Weather, 
Wind,  and  Bright  Sunshine  experienced  at  a  large  number  of  stations 
scattered  over  the  United  Kingdom,  together  with  remarks  thereon; 
it  is  illustrated  by  two  plates.  The  report  is,  therefore,  as  far  as 
possible,  similar  to  the  Quarterly  Weather  Report,  but  cannot  contain 
either  the  Gale  Tables,  or  the  Tables  of  Mean  Values  for  the  Observa- 
tories, which  are  found  in  its  predecessor. 

Issoe  of  Forecasts. 

Remarks  on  the  actual  state  of  the  weather,  and  forecasts  for  not 
wore  than  one  day  in  advance,  are  prepared  at  the  Meteorological  Office 
as  under : — 

On  Weeh  Days. 

(1.)  At  11  a.m.  (from  the  morning  reports),  for  the  24  hours  ending 
at  Noon  on  the  day  following  the  date  of  issue.  This  issue  is 
intended  especially  for  the  early  editions  of  the  evening 
papers,  for  the*  clubs,  and  for  exhibition  at  certain  selected 
stations.    See  p.  10. 
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(2.)  At  3.30  p.m.  (from  the  morning  nod  afternoon  reports))  for  the 
day  following  that  of  issue.  This  set  of  Forecasts  is  not 
intended  for  publication  in  newspapers,  but  a  copy  is  exhibited 
regularly  at  die  door  of  the  Meteorological  Office. 

(3.)  At  8.30  p.m.  (from  the  6  p.m.  reports),  for  the  day  following 
that  of  issue.  These  are  now  supplied  gratis  to  any  news- 
paper  or  news  agency  which  may  apply  for  them,  and  send  for 
them  regularly.  A  very  large  number  of  the  most  important 
papers  avail  themselves  of  this  advantage. 

Thit  forecasts  are  made  for  the  following  districts : — 


0.  Scotland,  North. 

1.  Scotland,  East. 

2.  England,  N.E. 

3.  England,  East. 

4.  Midland  Counties. 

5.  England,  South. 

6.  Scotland,  West  (with  Isle  of  Man). 

7.  England,  N.W.  (with  North  Wales,). 

8.  England,  S.W.  (with  South  Wales). 

9.  Ireland,  North. 
10.  Ireland,  South. 


The  remarks  and  forecasts  are  posted  at  the  doors  of  the  Meteoro- 
logical Office,  1 16,  Victoria  Street,  S.  W.,  on  week  days*1,  for  the  inspection 
of  the  public.  Copies,  or  extracts  from  them,  are  communicated  under 
the  conditions  stated  below,  but  no  information  which  is  cot  substantially 
included  in  them  can  be  supplied. 

Forecasts  for  Private  Subscribers.-— Any  person  can  be  supplied 
with  a  copy  of  the  1 1  a.m.  Forecasts,  once  on  each  week  day,*  on  payment 
of  a  subscription  of  ten  shillings  per  annum,  or  2».  6rf.  per  official 
quarter,  or  any  part  thereof,  in  addition  to  the  cost  of  transmission  ;  the 
charges  will  therefore  be,  by  letter  post,  9s.,  by  book  post,  5».  9rf.  per 
quarter. 

The  forecasts  for  any  of  the  districts  and  for  any  of  the  hours  men- 
tioned above  can  be  forwarded  by  telegraph  daily,  on  payment  of  3d, 
per  day  for  any  definite  period  of  not  less  than  one  week,  in  addition  to 
the  cost  of  telegraphy. 

Forecasts  for  Clubs. — Forecasts,  drawn  up  at  1 1  a.m.,  for  all  the 
districts,  are  supplied  to  Clubs,  for  a  subscription  of  ten  shillings  per 
annum.  These  are  delivered  free,  by  hand,  to  Clubs  situated  in  or 
near  Pall  Mall.  Special  arrangements  can  be  made  for  delivery  at  a 
greater  distance  by  hand  or  by  post. 

Forecasts  for  Hay  and  Corn  Harvests,  or  for  Public  Us*,— 
Special  facilities  are  offered  for  the  transmission  of  Forecasts  for  these 
purposes,  a  nominal  fee  of  2*.  6d.  being  charged  for  a  quarter  or  any 
part  thereof,  in  addition  to  the  cost  of  the  telegrams. 

Exhibition  of  Telegraphic  Forecasts  at  Local  Post  Offices. 
—The  Post  Office  has  sanctioned  the  exhibition  of  Forecasts  at  Local 
Post  Offices,  provided  space  is  available,  if  the  persons  to  whom  they 
are  addressed  desire  them  to  be  so  exhibited  instead  of  being  delivered. 

Unlets  otherwise  arranged,  all  forecasts  transmitted  by  post  are  sent 
by  book  post,  not  as  letters. 

•  Good  FridAj  and  ChriMraaB  Day  an  reckoned  e»  Sundays. 
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Inquiries  as  to  the  Weather. 

Inquiries  Personally  or  bt  Messenger. — Any  person  applying  at 
the  Meteorological  Office  between  11a.m.  and  8  p.m.  on  week  days, 
and  between  7  p.m.  and  8  p.m.  on  Sundays,  can  be  supplied,  in 
writing  with  the  latest  information  in  the  possession  of  the  Office  and 
with  the  latest  forecast  issued  for  any  specified  district,  on  payment  of 
one  shilling  for  each  inquiry. 

Inquiries  bt  Letter* — Application  may  be  made  by  letter,  enclosiug 
thirteen  pence  in  stamps  if  the  reply  is  to  be  by  post,  and  one  shilling 
in  stamps  in  addition  to  the  cost  of  the  reply,  consisting  of  ten  words, 
exclusive  of  the  address,  if  the  reply  is  to  be  by  telegraph. 

Inquiries  by  Telegraph. — Any  person  may  obtain  by  telegraph 
from  the  Meteorological  Office  the  latest  information  as  to  the  weather 
in  any  district  of  the  United  Kingdom  by  payment  of  a  fee  of  \s. 
in  addition  to  the  cost  of  a  telegram  and  reply  to  any  post  office.  The 
telegram  containing  the  inquiry  must  be  addressed  as  follows : 

» 

Weather, 

London. 

The  payment  for  the  reply  should  be  for  at  least  ten  words  in  addition 
to  the  address. 

Application  may  also  be  made  for  similar  information  to  be  sent 
either  by  telegraph  or  post  on  some  future  specified  day. 

« 

Checking  of  Forecasts. 

In  order  to  test  the  accuracy  of  the  forecasts  they  have  been  compared 
carefully  with  the  weather  reported  in  tlio  various  districts  on  the  days 
to  which  they  referred,  and  the  results  of  this  checking  for  8.30  p.m. 
are  given  in  the  Report  (p.  11). 

In  carrying  out  this  comparison  the  portions  of  the  forecasts  which 
referred  to  wind  have  been  carefully  separated  from  those  relating  to 
weather.  The  detailed  results  of  the  comparison  will  be  found  in 
Appendix  XI.,  p.  98.   . 

Checking  of  Storm  Warnings. 

The  testing  of  the  warnings  is  conducted  in  the  following  manner. 
The  intelligence  issued  is  compared  with  the  weather  experienced  on 
the  coasts,  as  indicated  by  the  various  self-recording  anemometers, 
by  the  telegraphic  reporters,  and  by  several  gentlemen  who  have 
volunteered  to  observe  for  the  Office,  and  whose  names  will  be  found 
in  Appendix  XIV.,  p.  108. 

In  order  to  render  the  information  in  the  possession  of  the  Office  as  tc 
the  weather  experienced  on  our  coasts  still  more  complete,  the  Council 
have,  as  in  preceding  years,  made  application  to  the  various  Light- 
house Boards,  and  have  obtained  from  them  the  original  log-books 
from  some  of  the  most  exposed  lightships  and  lighthouses.  They  would 
here  express  their  cordial  thanks  for  the  co-operation  so  readily  granted 
to  them  by  these  Boards. 

The  result  of  the  checking  for  1887  will  be  found  on  p.  14. 

The  coasts  are  subdivided  into  ten  districts,  as  will  be  seen  in 
the  table.  Two  large  tracts  of  coast  are  entirely  omitted :  viz.,  the 
west  of  Ireland  from  the  Shannon  to  Malin  Head,  and  the  West  of 
Scotland  from  the  Mull  of  Canty  re  to  Cape  Wrath.  No  warnings  are 
issued  to  any  place  within  the  limits  indicated,  except  to  Galway,  and 
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the  amount  of  information  as  to  the  weather  received  from  the  omitted 
portion  of  the  Scotch  coast  is,  as  jet,  very  scanty. 

It  should  be  remembered  that  in  analysing  the  reports,  all  observa- 
tions of  the  wind  in  which  the  force  exceeded  7  (a  "  moderate  gale  ")  or 
the  velocity  exceeded  40  miles  an  hour,  have  been  quoted  as  instances 
of  the  occurrence  of  a  gale ;  but  it  has  not  been  considered  that  the 
signal  was  hoisted  late  or  was  hauled  down  too  soon,  unless  the  force  of 
9  (a  "  strong  gale  ")  or  the  velocity  of  50  miles  an  hour,  was  reached 
prior  to  the  issue  of  the  order  to  hoist,  or  subsequent  to  the  issue  of  the 
order  to  lower. 

In  the  Summaries  all  cases  in  which  the  signal  has  been  shown  to  be 
late  by  a  single  report  either  of  force  9,  or  of  a  velocity  of  50  miles  an 
hour,  have  been  specially  noted. 
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List  of  Persons,  Places,  &c  to  which 
Weather  Report  is  supplied, 

Newspapers : 

Lloyd's  Shipping  List. 
New  York  Herald. 
Times. 

For  Exhibition  at  Seaports  : 

Banff. 

Barrow-in-Furness. 

Belfast. 

Blackpool. 

Bo'ness. 

Boscastle. 

Brighton. 

Briton  Ferry. 

Broughty  Ferry. 

Buckie. 

Budehaven. 

Caernarvon  (2  copies). 

Cork. 

Cowes. 

Crail. 

Cromer. 

Cullercoats. 

Dover. 

Dundee. 

Eastbourne. 

Exeter. 

Exmouth. 

Falmouth. 

Glasson  Dock,  Lancaster. 

Great  Grimsby  (2  copies). 

Grooms  port. 


the  Lithographed  Daily 
free  of  cost 


Hastings. 

Hayle. 

Holyhead. 

Kingstown  (2  copies). 

Leith. 

Lowestoft. 

Margate. 

Morecambe  (2  copies). 

Nairn. 

Newquay. 

Penarth. 

Plymouth. 

Plymouth,  G.  W.  Docks. 

Port  Dinorwic. 

Porthcawl. 

Queenstown. 

St.  Leonard's. 

St.  Sennen  Cove. 

Scarboro'. 

Southport. 

Teignmouth. 

Ventnor  (2  copies). 

Whitby. 

Wisbech. 

Yarmouth. 
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Office*,  Institutions,  $c. : 

Aberdeen  Observatory. 

Admiralty  (11  copies). 

Aldershot,  Garrison  Library. 

Armagh  Observatory. 

Army  Medical  Department. 

Ben  Nevis  Observatory. 

Board  of  Trade  (8  copies). 

44  Britannia,"  H.M.S.,  Dartmouth. 

British  Museum. 

Channel  Squadron  (Admiral). 

Chatham,  Instructor  in  Surveying  (2  copies). 

Commons,  House  of. 

Cooper's  Hill,  Royal  Indian  C.E.  College. 

Deptford,  Naval  Storekeeper. 

Devonport  Dockyard  (2  copies). 

„         Commander-in-Chief. 

„  Captain  of  Steam  Reserve. 

„  Master  Attendant. 

Dublin,  General  Register  Office. 

„        Royal  College  of  Science. 
Durham,  University  Observatory. 
Eastern  Telegraph  Compauy. 
Edinburgh,  Scottish  Meteorological  Society. 
Falmouth  Observatory. 

Farnborough  Station,  Staff  College.  ] 

Fleetwood,  L.  &.  W.N.  Railway  Company. 
General  Register  Office. 

„  „  „      for  Seamen. 

Glasgow  Observatory. 
Greenwich,  Royal  Observatory. 

„  R.N.  College. 

Hatlar,  R.N.  Hospital. 
"Indus,"  H.M.S.,  Devonport. 
Kew  Observatory. 
Lords,  House  of. 

«  Nankin,"  H.M.S.,  Milford  Haven. 
Navy  Medical  Department. 
Oxford,  RadclhTe  Observatory  (2  copies). 
Portland,  Senior  Naval  Officer. 
Portsmouth,  Commander-in-Chief* 
„  Dockyard. 

„  R.  N.  College  Observatory. 

Prestwich  Asylum,  near  Manchester. 
Queenstown,  Rear- Admiral. 
Royal  Meteorological  Society. 
Royal  Society  (2  copies). 
Rugby  Natural  History  Society. 
Science  and  Art  Department  (2  copies). 
Sheerness,  Commander-in-Chief. 

„         Dockyard. 
Sheffield,  Public  Museum. 
Southampton,  Ordnance  Survey  Office. 
Southport,  Fernley  Observatory. 
Stonyhurst  Observatory. 
Valencia  Observatory. 
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Offices,  Institutions,  #c.— conk 

War  Office,  Adjutant  General,  Hone  Guards. 

„  Commander-in-Chief. 

Woolwich,  Army  Medical  Department. 

„  Royal  Military  Academy. 

Yorkshire  Philosophical  Society  (2  copies). 


Miscellaneous  Persons  : 

Agents  at  Out-ports  (2  copies). 

Aird,  G.  H.,  Seaham. 

Benn,  T.  G.,  F.R.  Met.  Soc.,  Newton  Reigny. 

Clark,  J.  E.,  B.A.,  B.Sc,  York. 

Colborne,  H.,  M.R.C.S.,  St.  Leonard's. 

Conroy,  J.,  F.R.  Met.  Soc.,  Londonderry. 

Cooper,  Col.,  F.R.A.S.,  Markree,  near  Sligo. 

Crossley,  Mrs.,  Halifax. 

De  La  Rue  and  Co. 

Dowson,  E.  T.,  F.R.  Met.  Soc.,  Geldeston,  Beccles. 

FaiTer,  Sir  T.  H.,  Bart. 

Freeden,  W.  H.  von,  Bonn. 

Griffith,  Rev.  C.  H.,  Strathfield  Turgiss. 

Ley,  Rev.  W.  C,  M.A.,  Lutterworth. 

Mann,  J.  R.,  Osborne. 

Meliish,  H.,  F.R.  Met.  Soc.,  Worksop. 

Meteorological  Council  (3  copies). 

Moore,  A.  W.,  M.A.,  J.P.,  Douglas,  Isle  of  Man. 

Moore,  F.  W.,  Glasnevin,  Botanic  Gardens.  Dublin. 

Moore,  J.  W.,  M.D.,  F.R.  Met.  Soc,  Dublin. 

Mullins,  Rev.  G.  H.,  M.A.,  F.R.  Met.  Soc.,  Uppingham. 

Northumberland,  Duke  of,  K.G.,  Alnwick. 

Preston,  Rev.  T.  A.,  M.A.,  F.R.  Met.  Soc.,  Leicester* 

Propert,  W.  P.,  LL.D.,  F.R.  Met.  Soc.,  St  David's, 

Richards,  Adm.  Sir  G.  H.,  K.C.B.,  F.R.S.,  London. 

Rosso,  Earl  of,  F.R.S.,  Parsonstown. 

Stow,  Rev.  F.  W.,  M.A.,  F.R.  Met.  Soc,  Aysgarth, 

Bedale. 
Telegraphic  Reporters  (25  copies). 
Wilson,  J.  M.,  J.P.,  Blackrock,  Dublin. 

Foreign  Places : 

Algiers,  Meteorological  Service. 

Amsterdam  Meteorological  Institute. 

Bombay,  Observatory. 

Brussels,  Royal  Observatory. 

Cairo,  Observatoire  Kheclivial. 

Calcutta,  Meteorological  Department.  \ 

Chemnitz,  Meteorological  Service  of  Saxony.  | 

Christiania,  Meteorological  Institute.  I 

Constantinople,  Imperial  Meteorological  Observatory.  f 

Copenhagen,  Meteorological  Institute. 

Cracow,  Observatory. 

Florence,  Museum. 
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Foreign  Places— qmU 


Hamburg,  Deutsche  Seewarte  (2  copies). 

Lisbon,  Observatory. 

Madrid,  Royal  Observatory. 

Melbourne,  Observatory. 

Munich,  Meteorological  Office*  »• 

Paris,  Central  Meteorological  Bureau. 

„      Meteorological  Society, 

„      Ministry  of  Marine. 
Rome,  Meteorological  Institute. 
San  Fernando,  Observatory. 
St  Petersburg,  Central  Physical  Observatory. 
Stockholm,  Meteorological  Institute. 
Tokio,  Imperial  Meteorological  Observatory. 
Toronto,  Meteorological  Office. 
Upsala,  University  Observatory. 
Utrecht,  Royal  Meteorological  Institute. 
Vienna,  Imperial  Meteorological  Institute. 
Washington,  Smithsonian  Institution. 

„  United  States  Naval  Observatory. 

„  Chief  Signal  Officer,  War  Office. 

Zurich,  Central  Meteorological  Institute. 


APPENDIX  IX. 

Fishery  Barometers. 

List  of  Places  supplied  with  Fishery  Barometers. 

Shetland  Isles. — Balta  Sound,  Uya  Sound,  Nesting,  Lerwick, 
Sandsair,  Scalloway,  Symbister. 

Orkney  Isles. — Burra.    Kirkwall. 

Scotland,  east  coast. —  Stroma,  Keiss,  Staxigoe,  Wick,  Sarclet, 
Lybster,  Dunbeath,  Portmahomack,  Cromarty,  Avoch,  Nairn,  Burg- 
head,  Portessie,  Port  Knockie,  Portsoy,  Whitehills,  Gardens  town, 
Rosehearty,  Pitullie,  Inverallochy,  Pointlaw,  Findon,  Portlethen, 
Muchals,  Skateraw,  Stonehavenf  Arbroath,  Broughty  Ferry, 
St.  Andrews,  Crail,  Cellardyke,  St.  Mouance,  Burntisland,  Newhaven. 

England^  east  coast. — Berwick,  Beadnell,  North  Shields,  South 
Shields,  Sunderland,  West  Hartlepool,  Staithes,  Scarborough,  Filey, 
Flamborough,  Bridlington  Quay,  Withernsea,  Hull,  Lynn  (2),  Wells, 
Gorleston,  Harwich,  Brightlingsea,  Wivenhoe,  Margate,  Deal, 
Kingsdown,  Dover  (2). 
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England,  south  coast — Bognor,  Ryde,  Ventnor  (2),  Gorey  (Jersey), 
Haslar  Hospital,  Poole,  Exmouth,  Weymouth,  Portland,  Budleigh 
Salterton,  Cawsand,  Mevagissey,  Grorranhaven,  Devoran,  Portscath, 
Penryn,  Durgan,  Porthallow,  Falmouth,  Coverack,  Newlyn, 
Mousehole. 

England,  south-west  coast. — St.  Ives,  Hayle,  Padstow,  Port  Isaac, 
Boscastle,  Highbridge,  Weston-super-Mare. 

Wales. — Briton  Ferry,  Swansea,  Angle,  Milford,  Abersoch. 

England,  north-west  coast. — Fleetwood,  Morecambe,  Maryport. 

Isle  of  Man. — Douglas,  Port  St.  Mary,  Peel. 

Scotland,  south-west  coast. — Port  Patrick,  Stranraer* 

Ireland,  east  coast.  —  Cusbendall,  Belfast,  Bangor,  Groomsport, 
Donaghadee,  Ardglass,  Carlingford,  Greenore,  Dundalk,  Malabide, 
Howtii,  Kingstown  (2),  Bray,  Wicklow. 

Ireland,  south  coast. — Dunmore,  Dungarvan,  Crosshaven,  Kinsale, 
Union  Hal],  Castletownsend,  Baltimore,  Schull,  Crookhaven. 

Ireland,  west  coast. — Valencia,  Dingle,  Tralee,  Tarbert,  Kilcredane, 
Barna,  £Uy  Bay,  Ballyglass,  Ballycastle  (Co.  Mayo),  Donegal,  Tribane, 
Killybegs,  Teelin,  Portnoo,  Burton  Port,  Bunbeg. 

Ireland,  north  coast.~- Dunfanagby,  Rathmullen,  Buncrana,  Moville, 
Portrush,  Portstewart. 

Scotland,  west  coast. — Tarbert,  Campbeltown,  Carradale,  Portree 
(Isle  of  Skye),  Plockton. 

Hebrides. — Stornoway,  Cromore.  Babyle,  Obb,  Ness. 


Summary  of  Stations  supplied  witb  Instruments. 

Eogland  and  Wales  -  -  -  -  -66 

Scotland       -  -  -  -  •  -     55 

Ireland         •  -  -  »  -  -     46 

167 


APPENDIX  X. 

Telegraphic  Weather  Intelligence. 

Tbe  following  stations  are  supplied  witb  telegraphic  information  of 
storms,  free  of  expense,  and  signal  "cones"  have  been  furnished  to 
most  of  them,  all  further  expenses  attendant  on  the  maintenance  and 
repair  of  the  apparatus  being  borne  locally.     The  stations  are  situated, 
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84  in  England  and  Wales,  41  in  Scotland,  15  in  Ireland,  3  in  the  Isle 
of  Man,  and  3  in  the  Channel  Islands. 


NORTH. 


Scotland. 
East  Coast. 

Dunrossness. 

Lerwick. 

Scalloway. 

Stromness. 

Kirkwall. 

Holborn  Head. 

Wick. 

Inverness. 

Nairn. 

Barrhead. 

Lossiemouth. 

Buckie. 

Port  Knockie. 

Portsoy. 

Banff. 

Gullen. 

Fraserburgh. 

Peterhead. 

Aberdeen. 

Stonehaven. 

Montrose. 

Broughty  Ferry. 

St.  Andrews. 

Dundee. 

Bo'ness. 

Grangemouth. 

Anstruther. 

Pittenweem. 

Burntisland. 

Granton. 

Newhaven. 

Leith. 

Fi*herrow. 

Dunbar. 

Cockburnspatfa. 


Firth  op  Clyde. 

Glasgow. 

Greenock. 

Rothesay. 

Campbelton. 

Girvan. 

Ballantrae. 


WEST. 


England,  N.W. 

Ramsey. 

Douglas. 

Castletown. 

Silloth. 

Maryport 

Workington. 

Whitehaven. 

Barrow. 

Morecambe. 

Fleetwood. 

Blackpool. 

Lytham. 

Southport 

Runcorn. 

Liverpool. 

England,  W. 

Connah's  Quay. 
Port  Penrhyn. 
Holyhead. 
Port  Dinorwic. 
Carnarvon. 
Aberystwith. 
Milford. 
Pembrey. 
Llanelly. 
Swansea. 
Briton  Ferry. 
Porthcawl. 
Penarth. 
Cardiff. 
Newport 
Weston-super- 
Mare. 
Burnham. 


Ireland,  E. 

Belfast. 
Donaghadee 
Howth. 
Kingstown. 

Ireland,  S.  and  W. 

New  Ross. 

Dunmore  East. 

Dungarvan. 

Youghal. 

Queenstown. 

Passage. 

Kinsale. 

Cork. 

Tralee. 

Limerick. 

Galway. 


EAST. 


England,  S.W. 


HfVacombe. 

Appledore. 

Boscaatle. 

Port  Isaac. 

Newquay. 

Hayle. 

Scilly. 

St.  Sennen. 

St.  Just 

Penzance. 

Falmouth. 

Pendennis. 

Mevagissey. 

Plymouth. 

Teignmouth. 

Exmouth. 


England,  S. 

Guernsey. 
St.  Helier's 
(Jersey). 
Gorey  (Jersey). 
Wevmouth. 
Poole. 
Cowes. 
Ryde. 

Portsmouth. 
Littlehampton. 
Brighton. 
Newhaven. 
Hastings. 
Rye. 

Sandgate. 
Folkestone. 
Dover. 
Margate. 


England,  E. 


Eyemouth. 
Berwick-on~ 

Tweed. 
Tynemouth. 
S.  Shields. 
Sunderland. 
Middlesbor  ougb . 
Redcar. 
Whitby. 
Filey. 

Bridlington  Quay* 
Hull. 
Goole. 
Grimsby. 
Boston. 
Sutton  Bridge. 
Lynn. 

Sheringham. 
Cromer. 


England,  SJ5. 

Yarmouth. 

South  wold. 

Ipswich. 

Harwich. 

Chatham. 

Sheerness. 

Faversham. 


S    54078. 


G 
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The  signals  used  consist  of: — 

1.  Cone,  point  downwards  for  Southerly  gales ;  S.E.  round  by 

S.  to  N.W. 

2.  Cone,  point  upwards  for  Northerly  gales  ;    N.W.  round  by  N. 

to  S.E. 

The  signal/?  are  to  be  kept  hoisted  during  the  daylight  only,  until 
48  hours  have  elapsed  from  the  time  the  telegram  was  despatched,  unless 
countermanded.  At  night,  lanterns  may  be  used  wherever  the  local 
authorities  deem  it  desirable  to  do  so. 

The  meaning  of  the  signals  is  that  an  atmospherical  disturbance 
exists  (which  will  be  explained  in  the  telegram),  and  will  probably, 
but  not  necessarily,  cause  a  gale  at  the  place  warned,  from  the  direction 
indicated  by  the  signal. 

The  Meteorological  Office  supplies  the  canvas  shapes  and  lanterns  to 
such  places  as  require  them',  on  loan,  but  in  all  cases  the  local  autho- 
rities must  undertake  the  charges  incidental  to  the  hoisting  of  the 
signal,  such  as  flagstaff  and  gear,  oil,  &c,  and  also  to  the  keeping  of  the 
apparatus  in  repair,  painting,  &c. 


APPENDIX  XI. 

Report  on  the  Comparison  of  the  Forecasts  issued  at  8h.  30m.  p.m. 
with  the  Weather  subsequently  experienced,  for  the  12 
Months,  April  1887  to  March  1888. 

The  letters  used  have  the  following  signification  :— 

a  =  complete  success.  |      0  =  partial  failure. 

b  =  partial  (more  than  half)  success.     |      d  =  total  failure. 

The  checking  has  been  conducted  on  the  same  system  as  that  em* 
ployed  in  previous  years,  t.  <?.,  each  forecast  has  been  considered 
under  the  separate  headings  of  "  Wind  "  and  "  Weather,"  but  the 
results  of  the  8  p.m.  Forecasts  only  are  here  published. 

The  first  column  gives  the  percentage  of  success  in  "  Wind,"  the 
second  in  "  Weather,"  and  the  third  the  average  of  the  two. 

The  Summary  for  the  whole  year  is  given  at  page  11. 
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Summary. 


British  Isles  a 


H 
l» 

n 


a 

43 

62 

58 

b 

39 

28 

33 

o 

13 

4 

9 

d 

5 

6 

5 

86 


68 

24 

5 

3 


49 
29 
10 
12 


59 

26 

8 

7 


85 


64 

28 

5 

3 


64 

21 

6 

9 


64 

25 

5 

6 


I 
April  1887. 

Mat  1887. 

June  1887. 

Districts. 

Percentages. 

Percentages. 

Percentages. 

•4 

i 

1 

-< 

a+b. 

•J 

i 

I 

-4 

1 

•  +D.I 

i 

i 

i 

• 

i 

< 

a+b. 

Scotland,  N.        a 

b 

h                e 

49 
40 
18 

7 

47 

40 

7 

6 

44 

40 

10 

6 

84 

61 

23 

10 

6 

48 

89 

10 

3 

56 
31 
10 

4 

8G 

68 

87 

0 

0 

57 

27 

3 

13 

60 

32 

2 

6 

92 

Scotland,  E.        a 

b 

»                e 

d 

47 

37 

13 

3 

60 

27 

10 

3 

47 

30 

20 

3 

57 

30 

3 

10 

52 

34 

8 

6 

86 

53 

39 

3 

0 

52 
22 
13 
13 

55 

31 

8 

6 

i 

86 

1 

i 

68 
30 

7 
0 

63 
20 

7 
10 

63 
25 

7 
5 

88 

England,  N.E.     a 

b 
o 

d 

60 

80 

8 

7 

60 

30 

10 

0 

60 

29 

6 

5 

89 

74 

20 

3 

3 

48 
26 
16 
10 

61 

23 

10 

6 

84 

67 

1      8 

!      3 

60 

80 

8 

7 

64 

28 
3 
5 

92 

England,  E.         a 

b 
»                o 

d 

54 

30 

15 

1 

84 

71 

23 

0 

6 

58 

23 

6 

13 

65 

23 

3 

9 

88 

60 

83 

7 

0 

70 

13 

10 

7 

66 

23 

9 

3 

88 

Midland  Cos.      a 

b 
c 
d 

50 

40 

10 

0 

67 

% 

3 

59 

33 

7 

1 

92 

74 

20 

0 

6 

82 
45 
10 
13 

53 

33 

6 

9 

86 

i     ■ 

67 

30 

3 

0 

70 

17 

10 

3 

69 

23 

7 

1 

92 

England,  8.          a 

b 
o 
d 

47 

30 

20 

3 

68 

27 

10 

0 

57 

23 

7 

13 

65 

29 

15 

1 

44 

36 

12 

9 

84 
79 

74 

16 

3 

7 

82 
86 

19 
IS 

53 

26 
11 

10 

79 

i 

77 

17 

6 

0 

77 

10 

7 

6 

77 

14 

6 

3 

91 

Scotland,  W.       a 

to 

*•                     d 

30 
47 
17 

6 

68 

29 

3 

0 

43 
26 
13 
13 

58 

28 

8 

6 

i 
86 

60 

27 

10 

3 

64 

20 

3 

13 

62 

24 

6 

86 

England,  N.W.    a 

b 

M                                           d 

27 

50 

17 

G 

70 

23 

0 

7 

40 

36 

9 

6 

85 

78 

16 

6 

0 

49 

29 

6 

16 

64 

22 

6 

8 

86 

70 

20 

7 

3 

53 
27 
10 
10 

62 

23 

9 

6 

85 

England,  8.W.     a 

to 

:        S 

47 

43 

3 

7 

67 

27 

0 

6 

57 

35 

2 

6 

92 

65 

29 

6 

0 

65 

23 

6 

6 

65 

26 

6 

3 

91 

60 

80 

8 

7 

70 

14 

3 

13 

65 

22 

3 

10 

87 

Ireland,  N.          a 

to 

d 

33 
44 

IS 
10 

43 
37 
IS 

7 

63 

27 

0 

10 

48 

38 

6 

10 

84 

61 

29 

3 

7 

58 

26 

3 

13 

60 

27 

3 

10 

87 

57 

80 

7 

6 

53 

80 

7 

10 

55 

30 

7 

8 

85 

Ireland,  S.          a 

to 

2 

70 

23 

0 

7 

57 
80 

6 

7 

87 

65 

19 

13 

3 

52 

26 

6 

16 

59 
22 
10 

81 

I    63 
23 

,      7 
7 

i 

64 

23 

3 

10 

64 
28 

5 

8 

87 

80 
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England,  south  coast.— Bognor,  Ryde,  Ventnor  (2),  Gorey  (Jersey), 
Haslar  Hospital,  Poole,  Exmouth,  Weymouth,  Portland,  Budleigh 
Salterton,  Cawsand,  Mevagissey,  Gorranhaven,  Devoran,  Portscatb, 
Penryn,  Durgan,  Porthallow,  Falmouth,  Coverack,  Newlyn, 
Mousehole. 

England,  south-west  coast—St  Ives,  Hayle,  Padstow,  Port  Isaac, 
Boscastle,  Highbridge,  Weston-super-Mare. 

Wales. — Briton  Ferry,  Swansea,  Angle,  Milford,  Abersoch. 

England,  north-west  coast. — Fleetwood,  Morecambe,  Maryport. 

Isle  of  jftfa*.— Douglas,  Port  St  Mary,  Peel. 

Scotland,  south-west  coast. — Port  Patrick,  Stranraer. 

Ireland,  east  coast.  —  Cushendall,  Belfast,  Bangor,  Grooinsport, 
Donaghadee,  Ardglass,  Carlingford,  Greenore,  Dundalk,  Malahide, 
Howth,  Kingstown  (2),  Bray,  Wicklow. 

Ireland,  south  coast. — Dunmore,  Dungarvan,  Crosshaven,  KinssJe, 
Union  Hal),  Castletownsend,  Baltimore,  Schull,  Crookhaven. 

Ireland,  west  coast. — Valencia,  Dingle,  Tralee,  Tarbert,  Kilcredane, 
Barna,  £lly  Bay,  Ballyglass,  Baliycastle  (Co.  Mayo),  Donegal,  Tribane, 
Killybegs,  Teelln,  Portnoo,  Burton  Port,  Bunbeg. 

Ireland,  north  coast.— Dunfanaghy,  Rathmullen,  Buncrana,  Moville, 
Portrush,  Portstewart. 

Scotland,  west  coast. — Tarbert,  Campbeltown,  Carradale,  Portree 
(Isle  of  Skye),  Plockton. 

Hebrides. — Stornoway,  Cromore,  Babyle,  Obb,  Ness. 


Summary  of  Stations  supplied  with  Instruments. 

England  and  Wales  -  -  -  -  -    66 

Scotland       -  -  -  -  -  -     65 

Ireland         -  -  -  -  -  -    46 

167 


APPENDIX  X. 

Telegraphic  Weather  Intelligence, 

The  following  stations  are  supplied  with  telegraphic  information  of 
storms,  free  of  expense,  and  signal  "  cones "  have  been  furnished  to 
most  of  them,  all  further  expenses  attendant  on  the  maintenance  and 
repair  of  the  apparatus  being  borne  locally.     The  stations  are  situated, 
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84  in  England  and  Wales,  41  in  Scotland,  15  in  Ireland,  3  in  the  Isle 
of  Man,  and  3  in  the  Channel  Islands. 


NORTH. 

WEST. 
England,  N.W. 

SOUTH. 

EAST. 

Scotland. 

England,  S.W. 

• 

England,  E. 

East  Coast. 

Ramsey. 

BfVacombe. 

Eyemouth. 

Dunrossness. 

Douglas. 

Appledore. 

Berwick-on- 

Lerwick. 

Castletown. 

Boscastle. 

Tweed. 

Scalloway. 

Silloth. 

Port  Isaac. 

Tynemouth. 

Stromness. 

Maryport 

Newquay. 

S.  Shields. 

Kirkwall. 

Workington. 

Hayle. 

Sunderland. 

Holborn  Head. 

Whitehaven. 

Scilly. 

Middlesborougb. 

Wick. 

Barrow. 

St.  Senncn. 

Redcar. 

Inverness. 

Morecambe. 

St.  Just. 

Whitby. 

Nairn. 

Fleetwood. 

Penzance. 

Filey. 

Burghead. 

Blackpool. 

Falmouth. 

Bridlington  Quay. 

Lossiemouth. 

Lytham. 

Pendennis. 

Hull. 

Buckie. 

Southport. 

Mevagissey. 

Goole. 

Port  Knockie. 

Runcorn. 

Plymouth. 

Grimsby. 

Portsoy. 

Liverpool. 

Teignmonth. 

Boston. 

Banff. 

Exmouth. 

Sutton  Bridge. 

Cullen. 

England,  W. 

Lynn. 

Fraserburgh. 

Peterhead. 

Aberdeen. 

Stonehaven. 

Montrose. 

Broughty  Ferry. 

St.  Andrews. 

Dundee. 

Bo'ness. 

Grrangemouth. 

Anstrnther. 

Pittenweem. 

Burntisland. 

Granton. 

Newhaven. 
Lrith 

Connah's  Quay. 

Port  Penrhyn. 

Holyhead. 

Port  Dinorwic. 

Carnarvon. 

Aborystwith. 

Milford. 

England,  S. 

Sheringham. 
Cromer. 

England,  8.E. 

Pembrey. 

Llanelly. 

Swansea. 

Briton  Ferry. 

Porthcawl. 

Penarth. 

Cardiff. 

Newport 

Guernsey. 
St.  Helier's 
(Jersey). 
Gorey  (Jersey). 
Wevmouth. 

• 

Poole. 

Cowes. 

Ryde. 

Yarmouth. 

South  wold. 

Ipswich. 

Harwich. 

Chatham. 

Sheerness. 

Faversham. 

FiRherrow. 

Weston-super- 
Mare. 

Portsmouth. 
Littlehampton. 

1'UIIIHm  . 

Cockburnspatb. 

Burnham. 

Brighton. 

Newhaven. 

Hastings. 

Ireland,  E. 

Rye. 

Rplfhfit 

Sandgate. 

Firth  op  Clyde. 

1 

Donaghadee 

Howth. 

Kingstown. 

Folkestone. 

Dover. 

Margate. 

Glasgow. 
Greenock. 

Ireland,  S.  and  W. 

Bothesay. 

New  Ross. 

Campbelton. 

Dunmore  East. 

Girvan. 

Dungarvan. 

Ballantrae. 

Youghal. 

Qneenstown. 

Passage. 

1 
1 

Rinsale.                  1 

Cork.                      | 

Tralee. 

Limerick.               j 

i 

— »       -— ■    i    1    « 

Galway.                 1 

i 
i 

• 

E    54078. 


G 
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The  signals  used  consist  of: — 

1.  Cone,  point  downwards  for  Southerly  gales ;  S.E.  round  bj 

S.  to  N.W. 

2.  Cone,  point  upwards  for  Northerly  gales  ;    N.W.  round  by  N. 

to  S.E. 

The  signals  are  to  be  kept  hoisted  during  the  daylight  only,  until 
48  hours  have  elapsed  from  the  time  the  telegram  was  despatched,  unless 

countermanded.    At  night,  lanterns  may  be  used  wherever  the  local 
authorities  deem  it  desirable  to  do  so. 

The  meaning  of  the  signals  is  that  an  atmospherical  disturbance 
exists  (which  will  be  explained  in  the  telegram),  and  will  probably, 
but  not  necessarily,  cause  a  gale  at  the  place  warned,  from  the  directum 
indicated  by  the  signal. 

The  Meteorological  Office  supplies  the  canvas  shapes  and  lanterns  to 
such  places  as  require  themj  on  loan,  but  in  all  cases  the  local  autho- 
rities must  undertake  the  charges  incidental  to  the  hoisting  of  the 
signal,  such  as  flagstaff  and  gear,  oil,  &c,  and  also  to  the  keeping  of  the 
apparatus  in  repair,  painting,  <fec. 


APPENDIX  XI. 

Report  on  the  Comparison  of  the  Forecasts  issued  at  8h.  30m.  p.m. 
with  the  Weather  subsequently  experienced,  for  the  12 
Months,  April  1887  to  March  1888. 

The  letters  used  have  the  following  signification  :— 

a  =  complete  success.  I      0  =  partial  failure. 

b  =  partial  (more  than  half)  success.     |      d  =  total  failure. 

The  checking  has  been  conducted  on  the  same  system  as  that  em- 
ployed in  previous  years,  i.  c,  each  forecast  has  been  considered 
nnder  the  separate  headings  of  "  Wind  "  and  "  Weather,"  but  the 
results  of  the  8  p.m.  Forecasts  only  are  here  published. 

The  first  column  gives  the  percentage  of  success  in  "  Wind,"  the 
second  in  "  Weather,"  and  the  third  the  average  of  the  two. 

The  Summary  for  the  whole  year  is  given  at  page  11, 
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SUMMABY. 


British  Islrs  a 

b 

»      d 


43 

39 

13 

5 


62 

28 

4 

6 


53 

33 

9 

5 


86 


OS 

24 

5 

3 


40 
29 
10 
12 


59 

26 

8 

7 


85 


64 

j  23 
!   5 
3 


64 

21 

6 

9 


64 

25 

5 

6 


April  1887. 

Mat  1887. 

June  1887. 

Districts. 

Percentages* 

Percentages. 

Percentages* 

1 

1 

< 

a+ b. 

■J 

a- 

1 

1 

a+b. 

1 

1 

• 

u 

i 

• 

a+b. 

Scotland,  N.        a 

b 
»                 o 

a 

40 
40 
13 

7 

47 

40 

7 

6 

44 

40 

10 

6 

84 

i 

61 

23 

10 

6 

48 

39 

10 

3 

56 

31 

10 

4 

1 

1 
86 

i 
i 

63 

37 

0 

0 

67 

27 

3 

13 

60 

32 

2 

6 

92 

SCOTLAND,  E.            a 

b 

»                o 
a 

47 

37 

13 

3 

57 

30 

3 

10 

52 

34 

8 

6 

80 

58 

39 

3 

0 

52 
22 
IS 
13 

55 
31 

8 
6 

i 
86 

1 

63 

30 

7 

0 

63 

20 

7 

10 

63 

25 

7 

5 

88 

England,  N.E.      a 

b 

d 

60 

27 

10 

3 

60 

30 

3 

7 

60 

29 

6 

6 

54 

30 

15 

1 

89 

84 

74 

20 

3 

3 

48 
26 
16 
10 

61 

23 

10 

6 

84 

67 

27 

3 

3 

60 

80 

3 

7 

64 

23 

3 

5 

92 

England,  E.         a 

b 

d 

47 

30 

20 

3 

60 

30 

10 

0 

71 

23 

0 

6 

58 

23 

6 

13 

65 

23 

3 

9 

i 
88 

60 

83 

7 

0 

70 

13 

10 

7 

05 

23 

9 

3 

88 

Midland  Cos.      a 

b 
c 
a 

50 

40 

10 

0 

67 

27 

3 

3 

59 

33 

7 

1 

92 

74 

20 

0 

6 

82 
46 
10 
13 

53 

38 

6 

9 

86 

i 

!    67 

30 
3 
0 

70 

17 

10 

3 

69 

23 

7 

1 

92 

England,  8.         a 

b 

0 

a 

47 

80 

20 

3 

30 

47 

17 

6 

1 

63 

27 

10 

0 

57 

23 

7 

13 

55 

29 

15 

1 

44 

36 

12 

9 

84 
79 

74 

16 

3 

7 

32 
36 

19 
13 

53 
26 
11 
10 

79 

77 

17 

6 

0 

77 

10 

7 

6 

77 

14 

6 

3 

91 

Scotland,  W.       a 

b 

68 

29 

3 

0 

43 
26 
13 
13 

58 

28 

8 

6 

86 

60 

27 

10 

8 

64 

20 

3 

13 

62 

24 

6 

86 

England,  N.W.    a 

b 

a 

27 

60 

17 

G 

70 

23 

0 

7 

49 

36 

9 

6 

85 
92 

78 

16 

6 

0 

49 

29 

6 

16 

64 

22 

6 

8 

86 

70 

20 

7 

3 

53 
27 
10 

» 

62 
23 

85 

England,  S.W.     a 

ft                b 

»                 a 

47 

43 

3 

7 

67 

27 

0 

6 

57 

85 

2 

6 

66 

29 

6 

0 

65 

23 

6 

0 

66 

26 

6 

3 

91 

60 

30 

3 

7 

70 

14 

3 

IS 

65 

22 

3 

10 

87 

Ireland,  N.          a 

b 

d 

83 
44 

13 
10 

63 

27 

0 

10 

48 

36 

6 

10 

84 

61 

29 

3 

7 

58 

26 

3 

13 

60 

27 

3 

10 

87 

57 

30 

7 

6 

63 

30 

7 

10 

55 

30 

7 

8 

86 

Ireland,  3.           a 

b 

2 
d 

43 
37 
13 

7 

70 

23 

0 

7 

57 

30 

6 

7 

87 

65 

19 

IS 

3 

52 

26 

6 

16 

69 
22 
10 

81 

63 

23 

7 

7 

64 

23 

3 

10 

64 
23 

5 
8 

87 

88 
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i 

i 


Districts. 


July  1887. 


Percentages. 


* 


mm 

i 


a+b. 


August  1887. 


Percentage*. 


! 


a+b. 


SUFTKMBKB  1887. 


Percentages. 


3 


I 


a+b. 


BCOTLAJTD,  N. 


b 

€ 

d 


66 

86 

61 

86 

88 

29 

6 

16 

11 

S 

16 

9 

80 


Scotland,  B. 

a 

61 

52 

#» 

b 

29 

29 

M 

€ 

10 

10 

H 

4 

0 

9 

ENGLAND,  N.E. 

a 

68 

49 

n 

b 

42 

86 

» 

0 

0 

18 

#» 

d 

0 

8 

57 
29 
10 

4 


86 


England,  B. 


a  45 

b  46 

O  10 

d  ,      0 


58 

IS 
16 
18 


58 

89 
7 
1 


52 

29 

13 

6 


92 


81 


Midland  Cos. 

N 
H 


b 

o 

d 


61 

58 

60 

86 

16 

26 

8 

10 

6 

0 

16 

8 

86 


ENGLAND,  8. 

a 

43 

48 

45 

n 

b 

42 

26 

34 

*« 

o 

16 

28 

20 

tt 

d 

0 

3 

1 

Scotland,  W. 

a 

61 

45 

58 

n 

b 

26 

89 

33 

n 

c 

7 

10 

8 

** 

d 

6 

6 

6 

79 


86 


England,  N.W. 


a 
b 
o 
d 


66 
28 

6 
6 


58    !    62 


29 

10 

3 


26 
8 

4 


88 


England,  S.W.     a 


a 

58 

48 

b 

26 

26 

c 

6 

16 

d 

10 

10 

53 
26 
11 
10 


79 


Ireland,  N. 


»» 

M 


I  BE  LAND,  S. 


b 
O 
d 


b 

o 

d 


42 

45 

13 

0 


42 
32 
13 
13 


42 

39 

13 

6 


81 


39 

39 

39 

35 

39 

37 

23 

16 

20 

3 

6 

4 

76 


55 

29 

18 

8 


42 

40 

6 

3 


68 

28 

6 

8 


62 

32 

3 

3 


61 

32 

7 

0 


65 

26 

6 

3 


49 

45 

6 

0 


48 

89 

10 

3 


58 

20 

19 

3 


42 
32 
16 
10 


66 

60 

13 

21 

19 

16 

8 

3 

81 


46 

44 

86 

42 

IS 

10 

6 

4 

86 


58 

63 

32 

28 

7 

6 

8 

3 

91 


52 

57 

82 

32 

6 

5 

10 

6 

89 


55 

58 

32 

32 

3 

5 

10 

6 

90 


55 

60 

39 

S3 

0 

3 

6 

4 

93 


39 

44 

39 

42 

8 

5 

19 

9 

86 


45 

47 

23 

31 

6 

8 

26 

14 

78 


40 

54 

19 

19 

6 

IS 

26 

14 

73 


55 

49 

29 

30 

6 

11 

10 

10 

79 


55 

» 

52 

23 

29 

26 

13 

6 

10 

9 

16 

12 

78 


58 

27 
18 

7 


87 

40 

17 

6 


50 

38 

10 

7 


54 

80 

IS 

8 


50 

27 

20 

8 


50 

30 

17 

3 


38 

40 

20 

7 


57 
28 
10 
10 


27 
37 
28 
13 


33 
33 
17 
17 


47 

50 

88 

SO 

17 

15 

8 

5 

80 


40 

60 

10 

0 


89 
46 

IS 

s 


84 


48 

47 

88 

88 

17 

IS 

7 

7 

80 


88 

27 

17 

8 


64 

28 

15 

S 


67 

59 

20 

28 

10 

15    • 

8 

•    i 

i 

54 

52 

30 

30 

13 

15 

8 

8 

44  '  89 

48  '  41 

10  ,  15 

3  5 


80 


43 

60 

52 

20 

27 

28 

75 

27 

10 

19 

10 

3 

6I 

68 

55 

27 

25 

10 

10 

10 

i.  1 

50 

37 

10 

3 


39 
37 
16 

8 


76 


40 

37 

47 

40 

S 

10 

10 

13 

77 


Summary. 


British  Isles 

a 

54 

48 

51 

55 

52 

64 

44 

60 

47 

b 

34 

29 

32 

83 

32 

29 

30 

84 

31 

84 

33 

80 

tt 

o 

9 

14 

11 

10 

7 

9 

17 

12 

14 

*t 

d 

3 

9 

6 

3 

12 

7 

8 

4 

6 

*i 
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Octobbs  1887. 

NOVBMBER 1887. 

DSCEMBBB  1887. 

Districts. 

Percentages. 

Percentages. 

Percentages. 

■ 

c 

1 

• 

< 

a+b. 

1 

i 

i 
1 

i 

4 

a+b. 

i 

i 

t 

e 

a+b. 

Scotland,  N.      a 

h                b 

»                e 

d 

i 

68 
29 

1      ° 

68  i 
23 

3 

6 

63 

26 
5 
6 

i 

89 

47 

37 

13 

8 

43 
43 

7 
7 

46 

40 

10 

6 

85 

89 

29 

32 

0 

39 

45 

10 

6 

89 

87 

21 

8 

76 

SCOTLAND,  E.          a 

b 

d 

65 

26 

6 

3 

74 

16 

3 

7 

70 
21 

4 
5 

91 

47 

88 

17 

3 

34 
40 
IS 
IS 

41 

36 

15 

8 

77 

36 
26 
29 
10 

39 

45 

16 

0 

37 

36 

82 

5 

78 

England,  NJS.    a 

b 

d 

61 

32 

7 

0 

68 

23 

3 

6 

66 

27 

6 

3 

92 

47 

38 

17 

3 

43 
80 
17 
10 

45 
32 

17 
6 

77 

42 

32 

SO 

6 

48 

42 

10 

0 

45 

87 

15 

8 

82 

England,  B.        a 

b 
c 

d 

60 

60 

0 

0 

60 

43 

7 

0 

65 

26 

9 

0 

61 

28 

13 

3 

68 
38 

4 
0 

96 
89 

38 

43 

17 

7 

43 

37 

17 

3 

60 

40 

3 

7 

87 

47 

10 

6 

36 

45 

14 

6 

80 

36 

68 

6 

0 

52 

35 

3 

10 

44 

47 

4 
5 

91 

Midland  Cos.     a 

b 
o 
d 

66 

S3 

10 

1 

20 

67 

7 

6 

32 

62 

12 

4 

84 

35 

42 

23 

0 

45 
35 
10 
10 

40 

39 

16 

5 

79 

England,  S.        a 

b 
»               e 
>t           .   d 

64 

33 

3 

0 

68 

19 

10 

3 

66 

26 

7 

1 

92 

64 

33 

10 

3 

52 

87 

6 

5 

89 

89 

48 

IS 

0 

66 

26 

10 

9 

47 
87 
J2 

4 

84 

Scotland,  W.      a 

b 
o 
d 

85 

39 

23 

3 

29 

49 

8 

19 

32 
44 

13 
11 

76 

60 

87 

10 

3 

60 

83 

10 

7 

50 

35 

10 

5 

85 

35 
26 

29 
10 

89 
26 
19 
16 

37 
26 
24 
13 

63 

England,  N.W.  a 

«*            b 

it               d 

66 

32 

10 

3 

65 

26 

3 

6 

60 

29 

7 

4 

57 

4V 

3 

0 

89 

43 

30 

27 

0 

47    '    46 
30    ,    30 
13         20 
10    ,      5 

i 

75 

42 

23 

26 

9 

49 

85 

10 

6 

46 

29 

18 

7 

75 

England,  S.W.   a 

m            b 

c 
d 

65 

39 

6 

0 

58 

42 

0 

0 

97 

i 
79    i 

1 

52 

28 

17 

3 

68 

21 

7 

14 

65 
26 

12 

8 

80 

68 

23 

6 

18 

65 
26' 
16 
8 

57 
24 
11 

8 

81 

IBSXAND,  N.            a 

b 
*t               d 

27 

47 

20 

6 

89 
45 

10 
6 

83 

46 

15 

6 

35 
34 
17 
14 

72 
14 

64 

24 
15 

7 

78 

52 

16 

28 

9 

35 
45 
10 
10 

44 

80 

17 

9 

74 

Lrbland,  S.         a 
f»               b 

»               d 

60 

38 

17 

0 

42 

46 

0 

13 

46 

39 

9 

6 

85 

35 
84 

17 
14 

.... 

48 
31 
11 
10 

42 
32 
14 
12 

74 

39 
32 
16 
13 

66 

36 

0 

10 

47 

34 

8 

11 

81 

Summary. 

British  Isles 

a 

52 

58 

55 

44 

46 

44 

41 

47 

44 

b 

37 

31 

34 

89 

35 

35 

85 

80 

32 

36 

84 

78 

e 

9 

5 

7 

>    16 

11 

14 

20 

10 

15 

w 

d 

2 

6 

4 

5 

8 

6 

7 

7 

7 
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Districts. 


Janitaby  1888. 


Percentages. 


Scotland,  N. 


»» 

•* 

M 


£ 


a  '  45 

b  i  39 

e  :  lo 

d  8 


48 

39 

10 

3 


SCOTLAND,  £. 


»» 

M 
•J 


a  '  58 

b  ,  23 

O  13 

d  i  6 


England,  N.E. 


b 
e 

d 


64 

23 

13 

0 


78 

16 

3 

8 


ENGLAND,  E. 


Midland  Cos. 
»> 

M 


England,  S. 


M 
J# 
»» 


SCOTLAND,  W. 


»» 
*t 


England,  N.W. 


n 

M 

>» 


England,  S.W. 
»» 


Ireland,  N. 


w 
»» 
II 


a 
b 
c 
d 


Ireland,  S. 


•» 


47 

39 

10 

4 


71 
20 

8 
1 


a+b. 


65 

62 

32 

27 

0 

7 

3 

4 

86    ■ 


89 


a 

65 

58 

62 

b 

26 

26 

26 

0 

9 

13 

11 

d 

0 

3 

1 

a 

49 

61 

65 

b 

32 

28 

28 

o 

16 

16 

16 

d 

3 

0 

1 

"~ 

a 

42 

58 

50 

b 

48 

26 

37 

c 

10 

10 

10 

• 

0 

6 

3 

91 


88 


83 


a 

6S 

65 

67 

b 

29 

32 

80 

0 

0 

0 

0 

d 

3 

3 

3 

07 


87 


a 

58 

71 

65 

b 

39 

10 

24 

o 

3 

10 

7 

d 

0 

9 

4 

a 

49 

55 

52 

b 

39 

26 

33 

o 

6 

16 

11 

d 

6 

3 

4 

85 


55 

61 

58 

16 

23 

20 

19 

10 

14 

10 

6 

8 

78 


a 

58 

58 

58 

b 

19 

29 

24 

c 

13 

13 

IS 

d 

10 

0 

5 

82 


FBBBUABT  1888. 


1 


85 

52 

3 

10 


45 
31 
14 
10 


52 
28 
10 
10 


45 
45 

10 
0 


48 

'28 

21 

3 


42 

41 

17 

0 


45 

41 

7 

7 


59 
24 
10 


41 

52 

7 

0 


59 

24 

14 

3 


66 

21 

10 

3 


Fcroeutoffes. 


t 

A 
■** 

S3 
c 


52 

81 

14 

3 


52 

85 

3 

10 


52 

85 

10 

3 


a+b. 


MARCH  1888. 


Percentages. 


A 
es 


44 

41 

9 

6 


52 
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APPENDIX  XII. 

List  of  Stations  from  which  Daily  Simultaneous  Observations 
(at  Oh.  8m.  p.m.  G.  M.  T.)  have  been  received  in  1886. 


8tatk>ns. 

;                 Observers. 

Remarks. 

England  and  Wales. 

Bradford 

J.  McLandsborough, 
F.R.A.S.,  F.R.  Met.  Soc. 
and  A.  E.  Preston, 
F.R.  Met.  Soc. 

Chatham,  School  of  Mili- 

Percy McHugo,   Bugler, 

__ 

tary  Engineering. 

R.E. 

Falmouth  Observatory    - 

The  Staff. 

._ 

Greenwich  Observatory  - 

The  Staff,  for  the  Astrono- 
mer Royal. 

— 

Guernsey 

A.Collenette,F.R.Mct.  Soc. 

_— . 

Kew  Observatory 

The  Staff. 

___ 

Leicester  (Museum) 

J.  C.  Smith. 

__ 

Liverpool       Observatory 

J.  Hartnup,  F.R.  Met.  Soc. 

._ 

(Bidston). 

Oxford,  Radcliffe  Obs.    - 

The  Staff. 

j 

Plymouth 

J.      Merrifield,     LL.D., 
F.U.A.S. 

— 

Stonyhurst  Observatory  - 

The  Staff. 

Scotland. 

Aberdeen  Observatory    - 

The  Staff. 

1 

•*^p 

Orkney,  Swanbister 

W.  I.  Fortescue. 

— 

Ireland. 

Gal  way,  Queen's  College 

W.  Ryan. 

_ 

Valencia  Observatory 

The  Staff. 

— 

Britii 

9H  Colonies,  Possessions,  &c. 

Barbados,  W.  I.  - 

Surgeon-Maj.  in  charge. 

— . 

Gibraltar 

Surgeon-Gen.  in  charge. 
R.  R.  Willan. 

— 

Malta      - 

— 

Nassau  (Bahamas) 

J.  A.  Kerr 

— 

Natal      - 

Surgeon-Maj.  in  charge. 

— 

Scutari,  British  Cemetery 

Serg.  W.  H.  Lyne,  R.E. 

— 

Sierra  Leone 

Surgeon-Maj.  in  charge. 

— 

SUMl 

I1ARY. 

England  and 

Wales 

11 

Scotland  - 

2 

Ireland    • 

2 

British  Coloi 

nies  and  Pos- 

sessions 

Total 

7 

22 
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appendix  xra. 

Methods  followed  in  dealing  with  Meteorological   Return* 
from  Land  Stations  in  the  British  Isles. 

These  stations  are  of  five  classes,  as  stated  on  page  18-. 

I . — Observatories  continuously  observing  all  the  Meteorological  Elemen  is. 

Hourly  measurements  of  the  curves  obtained  from  the  self-recording 
instruments  at  the  observatories  of  the  Office  are  made  by  the 
observers  at  each  station,  on  printed  forms  supplied  for  the  purpose, 
which,  together  with  the  curves,  are  forwarder!  to  the  Office  weekly. 
They  comprise  measurements  of  the  barograms,  of  the  dry-bulb  and  wet- 
bulb  thermograms,  of  the  anemograms,  and  of  the  rain-gauge  curves. 

The  measurements  are  subjected  to  a  careful  examination  in  order  to 
ensure  as  far  as  possible  their  accuracy,  and  the  regulations  which  have 
been  adopted  to  secure  this  end  are  in  the  main  the  same  as  those 
which  will  be  found  in  ths  Report  of  the  Office  for  1868.  They  com- 
prise rules  for  the  guidance  of  observers,  as  well  as  of  the  assistants 
charged  with  the  examination  of  the  work,  at  the  Office.  Attention  need 
be  called  here  to  only  two  of  these  rules,  viz. :  (a)  the  use  of  subsidiary 
sheets  on  which  are  entered  the  results  of  a  second  set  of  measure- 
ments of  the  curves,  made  after,  and  quite  independently  of,  the  first  set, 
and  with  a  different  scale,  the  two  sets  of  measurements  being  after- 
wards compared  together,  and  any  differences  found  inquired  into  and  set 
right ;  and  (b)  the  re-measurements  of  the  curve  made  by  the  assistants  at 
the  Meteorological  Office,  and  which  always  amount  to  40,  and  in  doubtful 
cases  to  many  more,  per  month,  for  each  element  The  attention  of  the 
observers  is  always  drawn  to  such  errors  as  may  be  detected,  and  to 
any  failures  in  the  continuity  of  the  curves  arising  from  failure  of  the 
light,  stoppage  of  the  clock,  defective  photography,  faulty  action  of  the 
wet-bulb  thermometer,  &c. ;  a  report  containing  the  results  of  the 
examination  of  each  Observatory  being  also  submitted  to  the  Council 
periodically.  The  curves  and  tabulations  are  eventually  bound  and 
stored  in  the  Office. 

In  connexion  with  this  work  should  be  mentioned  the  general  watch 
which  has  to  be  kept  over  the  working  of  the  observatories  and  of  the 
instruments,  not  only  to  secure  uniformity  amongst  them  and  observance 
of  rules,  but  also  to  guard  against  small  changes  which  are  liable  to 
occur  at  certain  times,  especially  with  the  thermographs,  and  which  may 
affect  the  scale-values  of  the  instrument  or  the  datum  lines  used  for  the 
tabulation  of  the  curves.  About  twice  a  year  this  work  calls  for  special 
examination,  entailing  some  considerable  time  and  occasionally  the 
engraving  of  new  scales  for  measuring  the  curves. 

The  photographic  curves  are  also  used  in  the  harmonic  analyser ;  and 
for  this  purpose  the  barograms  require  a  slight  special  preparation. 

Method   of   dealing   with  thk    Numerical   Results  from    the 

Self-recording  Observatories. 

In  dealing  with  the  tabulations  the  first  step  is  to  go  over  the  sheet* 
and  fill  up  by  interpolation,  wherever  possible,  any  gaps  or  breaks  in  the 
continuity  of  the  record. 

The  record  having  been  made  as  complete  as  possible,  the  daily,  five- 
daily,  and  monthly  means  of  the  barometer  and  of  the  dry-bulb  and  wet- 
bulb  thermometers  arc  deduced. 

The  hourly  vapour  tension  is  then  computed  by  an  expansion  cf 
Glaishcr's  Hygrometrical  Tables,  prepared  in  t^e  Office,  an4  the 
work  is  independently  checked. 
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A  copy  is  next  prepared  of  the  above-mentioned  hourly  measurements  HouriyReadings. 
of  the  barometer,  dry-bulb  and  wet-bulb  thermometers,  wind  and 
rain  corves,  and  of  the  computed  values  of  vapour  tension.  To  these 
are  added  the  daily  means  of  the  three  first-mentioned  elements,  the 
extremes  and  daily  range  of  pressure  and  temperature,  and  the  daily 
totals  of  rainfall,  and  the  whole  series  is  printed  and  published  under 
the  title  of  "  Hourly  Readings  from  the  Self-recording  Instruments 
"  at  the  Four  Observatories  uuder  the  Meteorological  Council." 

To  ensure  accuracy  the  sheets  are  read  over  in  proof  with  the 
original  measurements  of  the  curves.  The  interpolated  readings  are 
printed  in  italic  type,  but  no  distinguishing  mark  is  affixed  to  means 
which  are  partly  based  on  them.  When  the  gap  in  the  record  is  too 
long  to  be  dealt  with  by  an  interpolation  of  the  missing  hourly  readings, 
the  mean  for  the  day  is  obtained  either  from  the  maximum  and  mini- 
mum readings  for  the  day,  or  by  an  interpolation  from  the  adjacent 
daily  means,  and  the  result  thus  obtained  is  printed  as  tin  approximation. 

The  five-daily,  monthly,  and  annual  means,  together  with  the  absolute  Annual  Tabic*, 
extremes  of  pressure  and  temperature  for  each  month,  are  printed  as 
part  of  the  "  Hourly  Readings."     The  tablos  are  repeated  in  French 
measures. 

The  gale  tables  printed  in  the  text  of  the  Quarterly  Weather  Report,  Tables  for  the 
which  show  the  extent,  duration,   and  degree  of  severity  of  all   the  wwtberfteporta. 
stronger  gales,  are  prepared  from  the  tabulations  of  the  anemograms  Gale  tables, 
received    from  the    self-recording   observatories,   together  with   those 
received  from  the  extra  anemographic  stations. 

II. — Anemographic  Stations  at  which  the  Wind  is  recorded 

continuously. 

The  anemograms  received  from  the  stations  enumerated  on  page  108 
are  regularly  examined  and  tabulated  in  the  Office,  and  the  sheets  bound 
up  in  volumes.  Besides  special  inquiries  on  legal  and  other  points  that 
from  time  to  time  arise,  and  in  which  these  documents  are  of  high 
importance,  the  tabulations  are  always  employed  in  the  preparation  of 
the  summary  of  weather  and  gale  tables  for  the  Quarterly  Weather 
Report.  They  are  also  regularly  used  in  the  checking  of  the  Storm 
Warnings  issued  by  the  Office. 

III. — Method  followed  with  regard  to  t/ie  Returns  from  Land 

Stations  of  the  Second  Order. 

Ever  since  the  year  1866  returns  of  more  or  less  completeness  have  Origin  and 
been  received  from  land  stations  in  the  United  Kingdom.     In  that  year  system. 
there  was  only  one  station,  but  by  1871  the  number  had  increased   to 
15,  and  five  years  later  to  49,  including  14  stations  belonging  to  the 
Royal  Meteorological  Society,  copies  of  the  returns  from  which  were 
sent  to  the  Office  under  a  special  arrangement  with  the  Society. 

At  the  end  of  the  present  year  the  total  number  of  stations  was  77, 
including  15  belonging  to  the  Royal  Meteorological  Society  and  5 
belonging  to  the  Scottish  Meteorological  Society. 

This  number  is  exclusive  of  the  self-recording  observatories,  and  ol 
the  anemographic  stations,  but  it  includes  several  from  which  only  very 
scanty  information  is  received. 

The  stations  are  distributed  as  follows  :  43  in  England,  3  in  Wales, 
12  in  Scotland,  and  19  in  Ireland. 

The  returns  are  received  at  the.  Office  monthly,  and  are  duly  entered 
and  stored. 

The  publication  of  the  returns  is  carried  out  m  the  following  way :  p^^f*1011  on 
For  a  certain  number  of  stations  the  observations  of  pressure  (to  the 
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second  place  of  decimals),  temperature,  wind,  cloud  amount,  and  weather, 
nt  9  a.m.  and  0  p.m.  each  day,  together  with  the  computed  vapour 
tension  and  relative  humidity  at  those  hours,  and  the  daily  maxima  and 
minima  of  temperature,  and  daily  rainfall,  are  published  in  extenso  on 
the  Form,  A.,  proposed  by  the  Permanent  Committee  of  the  First  Inter- 
national Meteorological  Congress  at  Vienna  in  1874,  and  adopted  for 
international  use  by  the  Second  International  Meteorological  Congress 
at  Home  in  1879. 

The  Permanent  Committee  assigned  an  inferior  limit  to  the  number  of 
stations  from  which  returns  should  be  published  in  extenso,  varying  from 
2  for  Belgium  to  100  for  Russia  in  Asia,  the  number  in  the  case  of 
the  United  Kingdom  being  15.  In  1875,  when  the  systematic  publication 
of  returns  from  Stations  of  the  Second  Order  began,  the  results  from 
only  nine  stations  in  connexion  with  the  Office  were  available,  bat  this 
number  has  steadily  grown,  until  for  1880  returns  from  33  stations  were 
published  on  the  A.  Form.  Though  this  list  could  be  extended  if 
desired,  it  has  been  thought  better  to  curtail  it  somewhat  on  account 
of  the  size  of  the  publication.  The  volume  for  1883,  the  last  published^ 
contains  therefore,  like  that  for  1881  and  1882,  returns,  in  extenso, 
from  only  30  stations.  The  volume  for  1884,  however,  which  is  now 
passing  through  the  press,  will  contain  returns  from  32  stations. 

Care  is  taken  in  adding  to  the  list  for  publication  to  see,  first,  that  the 
station  is  satisfactory  as  regards  its  instruments,  their  exposure,  &c. ; 
secondly,  that  the  returns  bear  internal  evidence  of  accuracy  and  care  in 
their  preparation;  and  thirdly,  that  the  district  represented  by  the 
station  is  one  for  which  information  is  needed. 

Full  particulars  as  to  the  methods  adopted  in  the  examination  of  the 
returns  will  be  found  in  previous  reports. 

Besides  this  publication  in  full,  the  monthly  means  of  the  various 
elements,  together  with  summaries  of  the  wind  direction  and  of  the 
weather,  are  published  on  the  Form  B.,  also  devised  by  the  Permanent 
Committee  of  the  Vienna  Congress,  and  adopted  by  the  Roman  Congress. 

Returns  from  six  stations  were  published  in  this  manner  for  the  year 
1873,  and  from  nine  stations  for  the  year  1874.  In  1875  the  list  in- 
cluded the  names  of  26  stations.  This  number  has  grown  to  46  for  the 
year  1884,  and  might  be  even  further  increased. 

All  the  stations,  returns  from  which  are  published  in  extenso  on  Form 
A.,  are  included  in  the  Form  B.  list.  But  this  list  also  includes  others, 
either  not  quite  so  good,  not  so  representative,  or  not  so  long  established. 
The  method  of  preparation  is  in  the  main  the  same  as  in  the  case  of  the 
Form  A.  But  the  summaries  of  wind  and  weather  for  all  the  stations 
are  specially  prepared  for  this  publication.  For  wind,  the  summary 
shows  the  number  of  observations  at  9  a.m.  and  9  p.m.  nnder  each  of 
the  semi-quadrantal  points  N.,  N.E.,  E.,  Ac.,  the  observations  under 
intermediate  points  being  thrown  alternately  forward  and  backward. 
For  weather,  the  summary  gives  the  number  of  days  of  rain,  snow* 
hail,  thunderstorm,  clear  sky,  overcast,  and  gale.  The  days  of  clear  skj 
and  overcast  are  those  when  the  means  of  the  cloud-amounts  at  9  ajn. 
and  9  p.m.  are  less  than  2,  and  more  than  8  respectively.  The  days  of 
gale  are  those  when  force  7  or  upwards,  by  Beaufort  scale,  is  recorded. 

The  monthly  rainfall  values  (total,  number  of  rainy  days,  and  maximum) 
for  the  observatories  and  all  the  Stations  of  the  Second  Order  are 
supplied  each  year  to  Mr.  Symons,  F.R.S.,  for  publication  in  his 
"  British  Rainfall." 

The  observations  are  taken  at  9  a.m.  and  9  p.m.  local  time  each  dar. 
It  sometimes  happens,  however,  that  strict  punctuality  cannot  be  observed" 
In  such  cases,  if  the  difference  in  time  does  not  exceed  30  minutes,  the 
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observations  are,  in  most  cases,  printed  without  alteration.  When  the 
difference  exceeds  15  minutes,  a  note  is  inserted  in  the  remarks  showing 
the  exact  time  of  observation.  If  the  difference  in  time  is  more  than 
balf-an-hour,  the  readings  arc  usually  rejected  and  an  interpolation  made. 

When  an  application  for  the  adoption  of  a  new  station  is  received,  a  New  stations. 
schedule  is  forwarded  to  the  observer  containing  a  series  of  questions  as 
to  the  outfit  of  the  station,  the  exposure  of  the  instruments,  and  the 
influence  likely  to  be  exerted  on  their  indications  by  surrounding  objects, 
such  as  houses  and  trees.  Only  mercurial  barometers  are  accepted,  and 
only  such  as  have  been  duly  verified.  All  thermometers  must  have  been 
tested  at  Kew.  A  plan  of  the  station,  showing  the  positions  of  the 
instruments  with  regard  to  neighbouring  objects  is  also  required. 

On  the  return  of  this  schedule  the  answers  are  considered,  and, 
where  necessary,  alterations  are  advised. 

•  If,  however,  the  existing  arrangements  are  satisfactory,  tables  for 
reducing  the  barometer  readings  to  32°  Fahrenheit  at  mean  sea  level  are 
prepared  and  duplicates  sent  to  the  observer,  together  with  a  set  of 
Hygvometrical  Tables,  and  a  copy  of  "Instructions  in  the  Use  of 
Meteorological  Instruments." 

The  first  returns  are  compared  and  examined  with  special  care,  and  a 
report  of  the  result  of  the  examination  is  forwarded  to  the  observer, 
with  instructions  how  best  to  complete  and  perfect  the  returns. 

The  daily  records  of  sunshine  which  are  now  received  from  35  Sunshine 
Stations  in  the  British  Islands  are  examined  generally  to  guard  against 
accidental  changes  in  the  adjustment  of  the  instruments.  Notes  ex- 
plaining any  omission  or  accidental  defect  are  added  to  the  cards  if 
required,  and  after  their  receipt  has  been  acknowledged,  they  are  duly 
stumped  and  dated  and  then  stored  in  the  Office. 

A  tabulation  of  these  curves  is  published  as  part  of  the  Weekly  Weekly  totals. 
Weather  Report,  mentioned  in  Appendix  VII.,  and  for  those  stations 
which  are  also  Stations  of  the  Second  Order  the  monthly  totals  of 
bright  sunshine  in  hours,  together  with  the  percentage  of  its  possible 
duration,  is  published  as  Pail  IV.  of  "Returns  from  Stations  of  the 
Second  Order."  A  table  showing  the  daily  amount  of  sunshine  at 
Bunhill  Row,  one  of  the  London  stations,  is  also  prepared  quarterly  for 
the  Royal  Meteorological  Society. 

Inspection. 

The  Stations  of  the  Second  Order  are  regularly  inspected,  the  atten- 
tion of  the  inspector  being  directed  by  the  Office  to  any  special  point 
which  may  require  investigation. 

IV. — Telegraphic  Reporting  Stations. 

Full  particulars  relating  to  these  stations,  the  information  received 
from  them$  and  the  method  of  dealing  with  that  information,  will  be 
found  in  Appendix  VII.  A  paragraph  in  that  Appendix  (p.  85) 
explains  the  use  that  is  made  of  the  monthly  schedules  sent  in  by  the 
observers. 

V. — Extra  Stations. 

No  returns  from  Stations  of  the  Fifth  Class  are  published  by  the 
Office,  but  some  of  them  are  regularly  used  in  the  checking  of  the  Storm- 
Warnings,  and  all  are  available  for  any  special  investigation  that  may  be 
taken  up. 

The  rainfall  values  at  these  stations  are,  however,  copied  and*supplied 
to  Mr.  Symons,  F.R.S.,  for  publication  in  "  British  Rainfall." 
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List  of  Stations  from  which  Continuous  Bkcobds  of  Bright 

Sunshine  have  been  received. 


SUtioiL 


Aberdeen 

Armagh  - 

Blackpool 

Cambridge 

Cburchstoke 

Cirencester 

Cronkbourne,  Isle  of  Man 

Cullompton 

Dublin    - 

Durham  - 

Falmouth 

Geldeston,  Becclcs 

Glasgow 

Hastings 

Hillington 

Jersey  (Noirmont) 
Kew  Observatory 
Leicester 
Llandudno 

London,  Bunhill  Bow     - 
„f       Westminster     - 
Marchmont 
Markree  Castle   - 

Newton  Reigny  (Penrith) 
Oswald  Rirk,  Yorkshire  - 
Oxford    - 
Parsonstown 


Plymouth 

St.  Ann's  Head   - 

Southampton 

Stonyhurst 

Stornoway 

Swanbister  (Orkney) 

Valencia 

Worksop 

York     - 


Obterver. 


Prof.  C.  Niven,  M.A.,  F.R.S. 

J.  L.  K.  Dreyer,  Ph.D.,  F.BA.S. 

J.  Wolstenholme,  F.B.  Met.  Soc. 

H.  Todd. 

P.  Wright,  F.C.S ,  F.B.  Met.  Soc 

Prof.  Ohm.,  B.A.,  F.K.  Met.  Soc. 

A.  W.  Moore,  M.A.,  J.P. 

Thos.  Tamer,  J.P.,  F.B.  Met.  Soe. 

A.  B.  Coddington,  Lt.  Col.  B.B. 

H.  J.  Carpenter. 

£.  Kitto,  F.B.  Met.  Soc. 

E.  T.  Dowson,  F.B.  Met.  Soc. 

Prof.  K.  Grant,  M.A.,  LL.D.,  F.B.S. 

H.  Colborne,  M.B.C.S. 

Bev.  H.  £.  B.  Ffolkes,  M.A.,  F.B.  Met. 

Soc. 
J.  Fisher. 

G.  M.  Whipple,  B.Sc.,  F.B.A.S. 

J.  C.  Smith. 

J.  Nicol,  M.D.,  J.P.,  F.B.  Met.  Soc. 

Messrs.  de  la  Rue. 

The  Staff,  Meteorological  Offiee. 

P.  Loney. 

A.  Marth,  F.RA.S.  ;    for  CoL  E.    H. 
Cooper. 

T.  G.  Benn,  F.B.  Met.  Soc. 

B.  Thompson. 

£.  J.  Stone,  F.B.S. 

O.  Boeddicker,  Ph.D. ;  for  the  Karl  of 

Bosse.  F.B.S. 
J.  Merrifield,  LL.D.,  F.BA.S. 

S.  Blake. 

Sir  C.  Wilson,  Col.  R.E.,  K.C.B.,  F.BJS. 

Bev.  S.  J.  Perry,  M.A.,  F.B.S. 

John  Forbes. 

W.  Irvine  Fortescue. 

J.  E.  Cnllum.  ( 

H.  Mellish,  F.B.  Met.  Soc. 

J.  E.  Clarke,  B.A.,  B.Sc. 


In  addition,  the  number  of  hours  sunshine  recorded  each  day  is  reported  from  the 
following  Stations  :  — 
Braemar  - 

Ingatestone       - 
Stowell  ... 


-  J.  A.  Aitke  n  . 

-  L.  J.  Petre,  F.B.  Met  Soc. 

-  Bev.  H.  J.  Poole,  F.B.  Met.  Soc. 
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APPENDIX  XIVa. 

List  of  Documents  relating  to  the  Meteorology  of  various  Colonial 
and  Foreign  Military  Stations,  received  from  the  Office  of  the 
Ordnance  Survey  in  1879,  and  from  the  Army  Medical  Depart- 
ment in  1886,  and  now  being  prepared  for  publication. 


District. 

Station. 

Observations 
made  by 

Fcriod. 

Total 
No.  of 
Sheets. 

North      America 
and  North  At- 
lantic. 

New    Westminster     (B. 
Columbia). 

Newfoundland     - 

R.E. 
B.E. 

1860-1861 
1852-1862 

2 
11 

Newfoundland    - 

A.M.D. 

1666-1870 

5 

Quebec    - 

R.E. 

1853-1861 

G 

Quebec    - 

A.M.D. 

1866-1870 

5 

Halifax   - 

R.E. 

1852-1862 

11 

Halifax    - 

A.M.D. 

1866-1875 

9 

Kingston 

R.E. 

1853-1861 

9 

Bermuda 

R.E. 

1852-1862 

11 

Bermuda 

A.MD. 

1866-1884 

19 

Mediterranean    - 

Gibraltar 

R.E. 

1852-1862 

11 

^ 

Gibraltar 

A.M.D. 

1866-1884 

19 

Malta      - 

R.E. 

1852-1861 

9 

Malta       - 

A.M.D. 

1866-1884 

19 

Corfu      - 

R.E. 

1852-1861 

10 

Scutari     - 

A.M.D. 

1866-1884 

19 

West  Indies 

Bahamas 

R.E. 

1852-1862 

11 

Bahamas 

A.M.D. 

1866-1884 

18 

Jamaica  (Newcastle) 

A.M.D. 

1866-1884 

19 

Jamaica  (Up  Park  Camp) 

R.E. 

1852-1861 

10 

Jamaica  (Up  Park  Camp) 

A.M.D. 

1866-1884 

19 

Honduras 

A.M.D. 

1866-1870 

5 

Barbados 

R.E. 

1853-1862 

10 

Barbados 

■ 

A.M.D. 

1866-1884 

19 

I 

E    54078. 

H 
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District. 

Station. 

Observations 
made  by 

Period. 

Total 
No.  of 
Sheets. 

West    Coast    op 
Africa          and 
South  Atlantic. 

Bathurst  - 
Sierra  Leone 

1 
i 

A.M.D. 
A.M.D. 

1869 
1874-1884 

1 

11 

Sierra  Leone 

General 
Lawson. 

1847-1851 

< 
5 

Sierra  Leone  (night  obs.) 

General 
Lawson. 

1849-1851 

3 

St.  Helena 

R.E. 

1853-1862 

10 

Soi:tii  Africa 

Natal 

A.M.D. 

1868-1884 

17 

Grahamstown 

R.E. 

1853-1862 

10 

Grahamstown 

A.M.D. 

1867-1870 

4 

Capetown 

A.M.D. 

1870-1875 

6 

Indian  Ocean 

Trincomalee 

A.M.D. 

1865-1875 

11 

Kandy    - 

A.M.D. 

1866-1875 

10 

Colombo 

R.E. 

1852-1862 

11 

Colombo 

A.M.D. 

1866-1875 

10 

Newera  Eliya 

A.M.D. 

1866-1872 

7 

Singapore 

A.M.D. 

1868-1884 

16 

Mauritius 

R.E. 

1852-1861 

10 

Mauritius  (night  obs.)     - 

R.E. 

1852-1861 

10 

China 

Hong  Kong 

R.K. 

1853-1862 

10 

Hong  Kong 

A.M.D. 

1866-1884 

19 

Australasia 

1 

Freemantle 

i 

R.E. 

1852-1859 

a 

Auckland             -            -  i 

R.E. 

1853-1862 

10 

Auckland 

A.M.D. 

1866-1869 

4 
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APPENDIX  XV. 

Accessions  to  the  Library  during  this  Year  ending 

3  1st  March  1888. 

A— AGRICULTURE  AND  BOTANY. 

*  Dro.de,  0. — Atlas  der  Pflanzenverbreitung.    (Berghaus'  Physikalischer  Atlas, 
Abteilung  v.)    6  pp.,  8  charts,  fl\    Gotha,  1887. 

Ufficio  centrale  di  Meteorologia,  Roma. — Rivista  Meteorico-Agraria.   Anno 
viii.,  1887,  Nos.  1-36.    la.  8°.     (Roma,  1887-88.) 


Wollny,  E. — Forstlich-meteorologische  Beoltachtungen.  34  pp.  8°.  (Fors- 
chungen  auf  dem  Geb.  Agrik.-phys.y  Heidelberg,  Bd.  x.,  Heft  4/5.) 

|| . —  Untersuchungen    uber  das    Verhalten  der  atmospharischen  Nieder- 

schlage  zur  Pflanze  and  zum  Boden.  26  pp.  8°.  (Forsckungen.  auf  dem  Geb, 
Agrik.-phys.,  Heidelberg \  Bd,  x.,  Heft  1/2.) 

|| . — Untersuchungen    uber    den    Einfluss  der    Pflanzendecke    nnd    der 

Beschattnng  auf  die  physikalisohen  Eigenschaften  des  Bodens.  Zweite  Mittheil. 
84  pp.  8°.  (JForschungen  auf  dem  Geb,  Agrik.-phys.,  Heidelberg,  Bd.  x., 
Heft  4/5.) 

|| . — Untersuchungen   uber  die  Teinperaturverhaltnisse  des    Bodens  foei 

verschiedener  Neigung  des  Terrains  gegen  die  Himmelsrichtung  und  gegen  den 
Horizont.  (Nachtriige.)  20  pp.,  8°.  {Forschungen  auf  dem  Geb.  AgriA.-phys., 
Heidelberg,  Bd.  x.,  Heft  4/5.) 

B— ASTRONOMY.       . 

II  Exner,  K. — ITeber  die  Scintillation.  66  pp.  la.  8°.  (^Exner's  JReperL,  xxiii., 
pp.  371  ».  426.) 

(Government  Observatory,  Madras. — Results  of  observations  of  the  fixed 

stars  made  with  the  meridian  circle  at  the  Government  Observatory,  Madras,  in  the 
years  1862,  1863  and  1864,  under  the  direction  of  N.  R.  PogSOn.  xlvii.  + 
314  pp.  4°.    Madras,  1887. 

II  Grant,  R. — The  proper  motions  of  the  stars.  Read  .  .  .  5th  Nov.  1884. 
14  pp.  8°.     (Proc.  Phil,  Soc,  Glasgow.) 

II  Marangoni,  C. — L'ecclisse  totale  di  lnna  del  4-5  Ottobre  1884.  18  pp.  la.  8°. 
Firenze,  1885.     (Biv.  acient.+ndustr.) 

*  (Nautical  Almanac  Office.)  —  The  nautical  almanac  and  astronomical 
ephemeris  for  the  year  1888,  for  the  meridian  of  the  Royal  Observatory  at  Green- 
wich,   xi.  +  515  +  13  pp.,  8°.    London,  1884. 

Royal  Astronomical  Society,  London. — Memoirs.  Vol.  xiix.,  Part  i.  l  vol., 

4°.    London,  1888. 

— -. — Monthly  Notices  .  .  .  From  November  1886  to  November  1887. 
Vol.  xlvii.,  with  plates,  8°.    London,  1887. 

Royal  Observatory.  Greenwich.— Report  of  the  Astronomer  Royal  to  the 
Board  of  Visitors  of  the  Royal  Observatory,  Greenwich,  read  at  the  annual  visitation 
of  the  Royal  Observatory,  1887,  June  4.  (By  W.  H.  M.  Christie.)  22  pp.  la.  4°. 
s.l.e.a. 

United  States  Naval  Observatory.— Observations  made  during  the  year 
1883,  at  the  United  States  Naval  Observatory.  Rear-Admiral  R.  W.  Shufeldt, 
Superintendent.    1  vol.,  with  plates,  la.  4°.    Washington,  1887. 

Ventnri,  A — Di  una  notevole  eemplificazione  nel  calcolo  delle  perturbazioni  dei 
piccoli  pianeti.  Pubbl.  R.  Osserv.  Brera  in  Milano,  N.  xxviii.  15  pp.  sm.  f°. 
Milano,  1886. 

Note.— Books  marked  *  have  been  acquired  by  purchase ;  tho  others  are  donations  from 
institutions,  societies,  or  authors.  Those  marked  |]  are  excerpt  papers,  extra  copies  of  which 
have  been  separately  printed. 

In  some  cases  additional  publications  have  been  received  besides  those  specified,  but  only 
completed  volumes  or  years  are  given  here. 
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Warner  Observatory,  Rochester,  N.Y.—  History  and  work.  1883-188G. 

vol  1.     70  pp.,  3  plates,  8°.     Rochester,  N.Y.,  1887. 

C— ATMOSPHERIC  PRESSURE. 

*  ||  Broun.  J.  A. — On  simultaneous  variations  of  the  barometer  in  India.    16  pp. 
8°.     [Proc.  R.  Soc.,  xxv.,  1876,  p.  24.] 

*  jj . — Supplementary  note  on  simultaneous  barometric  variations.    5  pp., 

1  plate,  8\     [Proc.  R.  Soc.t  xxv.,  1876,  p.  89.] 

Hann.  J. — Die  Vertheilung  des  Luftdruckes  iiber  Mittel-  und  Sud-Europa 
dargestellt  auf  Grundlage  der  30  jabrigen  Monats-nnd  Jahres-Mittel  1851-80,  nebst 
allgemeinen  Untcrsuchungcn  iiber  die  Verauderlichkeit  der  Luftdruck-Mittel-  und 
-Differenxen  sowie  deren  mehrjahrige  Perioden.  Geograph.  Abhandl.  herausgegeben 
von  Prof.  Dr.  A.  Penck  in  Wien.  Bd.  II.  Heft  2.  vi.  +  220  pp.,  8  plates,  la.  8°. 
Wien,  1887. 

[Hazen],  H.  A. — Barometer  exposure.     8*.    slip.     [Science,  1887,  Apl.  29.] 

II  Hazen,  H.  A. — On  the  projectioubf  lines  of  equal  pressure  in  the  United  States, 
vest  of  the  Mississippi  River.  12  pp.  la.  8°.  (Amer.  Journ.  Sc.f  xxi.,  1881,  May, 
p.  861.) 

-. — On  the  reduction  of  air-pressure  to  sea-level,  and  the  determination  of 


elevations  by  the  barometer.    Read  at  the  April  Meeting  of  the  Conn.  Acad,  and  Sc. 
9  pp.  la.  8°.     (Amer.  Journ.  Sc,  3rd  ser.,  xxL,  1881,4Ttriti,  p.  453.) 

|j . — On  the  retardation  of  the  maxima  and  minima  of  air-pressure  at  high 

stations.     9  pp.  la.  8°.     (Amer.  Journ.  Sc,  xxiv.,  1882,  Aug., p.  105.) 

II  (Hazen,  H.  A) — Reduction  of  air  pressure  to  sea  level.  12  pp.,  1  plate,  8°. 
{Amer.  Meteor.  Journ.,  1887,  June.) 

*  ||  Howard,  L. — On  the  barometrical  variation  as  affected  by  the  moon's 
declination.     Read  June  19,  1845.     7  pp.  la.  4°.     (Phil.  Trans.,  1846,  p.  441.) 

II  Monaco,  S.  A.  le  Prince  Albert  de. — Sur  des  courbes  barometriques  enre- 
gistrees  pendant  la  troisieme  ciunpagne  scientifiqne  de  1'Hirondelle.  5  pp.  4°.  (Paris, 
1888.)     [Compt.  rend.  acad.  sc,  Paris,  cvi.,  1888, p.  177.] 

II  RagOna,  D. — Andamento  diurno  della  pressione  atmosferica  dedotto  da  nu 
ventennio  di  rilievi  del  barometro  registratore  del  R.  Osservatorio  di  Modena.  Di- 
cembre.  61  pp.,  3  plates,  sm.  P>.  Roma,  1887.  (Annal.  Meteor.  Ital.,  vii.,  1885, 
parte  1.) 

D— AURORA. 

*  II  De  La  Rive.  A. — Nonvelles  recherches  sur  les  anrores  boreales  et  australes 
et  description  d'nu  appareil  qui  les  reproduit  avec  lea  ph£nomenes  qui  les  acconi- 
pagnent.  29  pp.  la.  4C,  Geneve,  1862.  (Afitfm.  Soc.  phys.  hist.  nat.  Geneve,  xvi., 
2C  par  tie.) 

*  Lemstrdm,  S. — L'aurore  boreale.  Etude  generate  des  phe*noroenes  prodoits 
par  les  courants  electriques  de  l'atmosphere.  xiii. +  199  pp.,  14  plates,  la.  8°. 
Paris,  1886. 

E— BIBLIOGRAPHY. 

New  York  State  Library.— Annual  report  of  the  Trustees  ...  for  ihe 
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1887.  {Journ.  Ckem.  Soc,  li.,  1887,  p.  500.) 

L— METEOROLOGY.— MISCELLANEO  OS. 

||  Abercromby,  Hon.  R.-— Modem  developments  of  cloud  knowledge.  Being 
an  address  delivered  ....  March  30,  1887.  16  pp.  la.  8°.  [Journ.  Scoti. 
Meteor.  Soc,  viii.,  3rd  ser.,  p.  3.] 

*||  . — Suggestions  for  an  international  nomenclature  of  clouds.    10  pp., 

1  plate,  la.  8°.     {Quart.  Journ.  R.  Meteor.  Soc,  xiii.,  1887, p.  154.) 

. — Weather:  a  popular  exposition  of  the  nature  of  weather  changes  from 

day  to  day.     xix.  +  472  pp.,  sm.  8°.    London,  1887. 

*|l  Abney,  W.  De  W. — Transmission  of  sunlight  through  the  earth's  atmo- 
sphere.    33  pp.  la.  4°.    London,  1887.     {Phil.  Trans.,  clxxviii.,  1887,  A.,  p.  251.) 

II  Aitken,  J.— Note  on  hoar-frost.  5  pp.,  8°.  {Proc.  R.  Soc  Edinb.,  1887, 
p.  121.) 

AugTlstin,  P. — t)ber  den  jabrlichen  Gang  der  meteorologischen  Elemente  in 
Prag.  Vortrag  gehalten  in  der  Jahresversammlung  der  k.  bohm.  GeseUsch. 
Wissensch.  am  14  Jan.  1888.     13  pp.  la.  8°.    Prag,  1888. 
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Billwiller,  R. — Die  meteorologischo  Station  auf  dem  Siintis,  ihre  Gcschichte 
und  die  bisherigen  Beobachtungscrgebnisse.    28  pp.,  1  plate,  4°.     Zurich,  1887. 

Bishop.  S.  £. — The  origin  of  the  red  glows.  8  pp.  8°.  {Hist,  and  work  of  the 
Warner  Obs.,  i.,  p.  63.) 

*  Bureau  central  m6t£orologique  de  France.— Atlas  de  m&6orologie 

maritime  public*  a  r occasion  de  l'exposition  maritime   intcrnationale  da  Havre, 
vi.  +  36  pp.,  21  plates,  la.  4°.    Paris,  1887. 

*  Cameron,  P. — Practical  directions  for  the  method  of  reading  the  barometer 
and  hygrometer ;  and  for  observing  the  bearing  and  direction  of  the  winds  and 
formation  of  clouds ;  also,  the  method  of  predicting  the  probability  of  storms, 
vi.  +  64  pp.,  3  plates,  8°.    London,  1868. 

II  Cantoni,  GK — IllucimetroBellaniePelfografoInglese.  Sedutadel  14  dicembre 
1884.  21  pp.  la.  4°.  Roma,  1885.  {Mem.  Cl.  Sc.Jis.  mat.nat.,  R.  Accad.  Lincei, 
Serie  4a,  vol.  I.,  p.  425.) 

II  Cantoni,  G. — Osservazioni  lucimetriche.  9  pp.  la.  8°.  Roma,  r886.  {Mend. 
R.  Accad.  Lincei.,  CI.  sc.fis.,  p.  321.) 

Clark,  J.  E. — The  recent  sky-glows.  13  pp.  8°.  {Hist,  and  work  of  the  Warner 
Obs.,  i.,  p.  39.) 

C6rdoba. — Servicio  meteorol<5gico  de  la  Provincia.  Decreto  de  su  crcacion  y 
plan  de  organizacion.     20  pp.  la.  8°.     Cordoba,  1887. 

II  Davis,  W.  M. —Mountain  meteorology.  Read  Nov.  11,  1885.  44  pp.  la.  8°. 
{Appalachia,  iv.,  1886,  pp.  225  and  327.) 

II  Denza,  F. — Osservazioni  meteorologiche  in  pallone  esegnite  in  Italia  negli 
anni  1885-86.     29  pp.  8°.     Roma,  1887.     {Riv.  di  artiglieria  e  genio.) 

Deut8Che  meteorologiSChe  Gesellschaft.  —  Berliner  Zweigverein  der 
deutschen  meteorologischen  Gesellschaft.  Funftes  Vcreinsjahr,  J  888.  20  pp.  8°. 
Berlin,  1888. 

*  Falb.  R. — Das  Wetter  und  der  Mond.  Eine  meteorologische  Studic.  84  pp. 
sni.  8°.    Wien,  1887. 

Fines,  — . — L'observatoirc  de  Perpignan  en  1887.  16  pp.  4°.  Perpignan, 
1887. 

Friesenhof,  GK — Beweisdokumente  fiir  die  Richtigkeit  der  Fluthkraft-Theorie, 
so  wie  sie  durch  das  agrarmeteorologische  Observatcrium  des  Neutra thaler  land- 
wirtschaft  Vereines  vertreten  und  verfochten  wird.    52  pp.  la.  8°.    s.l.,  1887. 

*  Galton,  Sir  D.— Fog  and  smoke.  A  lecture  delivered  at  the  Parkes  Museum, 
on  Dec.  1,  1887.     18  pp.  8°.    London,  [1887]. 

*  fiann,  J. — Atlas,  der  Meteorologie  (Berghaus'  phvsikalischer  Atlas,  Abtetlung 
iii.)     12  pp.,  12  plates,  f°.    Gotha,  1887. 

*  II  Hartl,  H. — Ueber  den  Zusammenhang  zwischen  der  terrestrischen  Strahlen- 
brechung  und  den  meteorologischen  Elementen.  1 2  pp.  la.  8°.  {Zeitschr.  oeslerr. 
Gesellsch.  Meteor.,  Wien,  xvi.,  1881,  Apt.) 

*  II  Hairey,  G. — Experimental  inquiries  relative  to  the  formation  of  mists. 
10  pp.  8°.     [Quart.  Journ.  Sc,  xv.,  1823,  p.  55.] 


HazeU;  H.  A.— -On  the  coming  winter  of  1 882-83.    3  pp.  la.  8°.    (  Trans.  Phil. 
Soc.,  Washington.) 

*  ||  Hildebrandsson,  H.  H. — Remarks  concerning  the  nomenclature  of  clouds. 
7  pp.  la.  8°.     {Quart.  Journ,  R.  Meteor.  Soc.,  xiii.,  1887,  p.  148.) 

HinrirflS,  Gh — A  few  facts  about  the  Iowa  Weather  Service,  with  extracts  from 
the  official  report  of  the  Central  Station.    4  pp.  la.  8°.    Dated,  Iowa  City,  1888. 

[Hinrichs,  Gh] — The  Iowa  Weather  Service  and  how  it  is  supported.  3  pp.  la.  8°. 
s.l,e.a. 

HydrOgrapMc  Office,  Washington.— Pilot  charts  of  the  North  Atlantic 
Ocean.    1887.    Jan. — Dec.     12  charts,  la.  f°. 

— . — Transatlantic  eteamship  routes  for  December.  From  the  Pilot  Chart 
of  the  North  Atlantic  Ocean,  December,  1887.  With  the  addition  of  storm  tracks 
(1883-1886),  and  the  force  and  frequency  of  prevailing  winds  north  of  the  40th 
parallel  (1881-1885),  as  indicated  by  international  meteorological  observations 
taken  at  noon,  Greenwich  mean  time,  during  the  month  of  December.    f°.    Sheet. 
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*  Karnes,  Lord. —On  evaporation.  20  pp.  8°.  {Essays  Obsns.  Phil.  Soc. 
Edinb.,i\i.,  1771,  p.  80.) 

KieSfllillg,  K.  I. — On  the  cause  of  the  remarkable  optical  atmospheric  effects  in 
1883  and  1884.     7  pp.  8°.     {Hist,  and  Work  of  the  Warner  Obs.,  vol.  i.,v.  31.) 

II  (Lailg,  C.)—  Bericht  fiber  die  Thatigkeit  der  kgl.  bayerischen  meteorologischen 
Centralstationund  der  ihr  unteretellten  Stationen  im  Jahre  1887.  8  pp.  la,  4°. 
[Beobacht.  meteor.  Stationen  Kdnigr.  Bayern,  IX.,  1887,  p.  ix.] 

Maine,  H.  C— The  "red-light."  10  pp.  8°.  {Hist,  and  work  of  the  Warner 
Obs.,  \.,  p.  53.) 

MangOn,  H. — Rapport  lu  le  l*r  juin  1887  a  la  9*  stance  dn  conseil  du  bnrean 
central  meteorologique  de  France,  par  le  president,  M.  Herv£  Mangon,  membre  de 
Tlnstitut,  coaformement  &  Tarticle  13  du  decret  du  14  mai  1878.  3  pp.  la.  4°. 
{Journ.  Officiel,  18&7,  Juin  7.) 

II  Marangoni,  C. — Due  memorie  sui  crepuscoli  rossi.  36  pp.  la.  8°.  Firenze, 
1884-85.     {kiv.  scient.-indnstr.) 

Martin,  W.  R. — A  text-book  of  ocean  meteorology,  compiled  from  the  sailing 
directories  for  the  oceans  of  the  world,  by  A.  G.  Findlay.  vii.  +  242  pp.,  6  plates, 
la.  8°.    London,  1887. 

Meteorological  Society,  Mauritius.— [Special  meeting  of  the  Meteorological 
Society,  in  honor  of  the  Queen's  Jubilee,  held  at  the  Royal  Alfred  Observatory,  on 
August  6,  1887.]  Newspaper  cutting.  {Overland  edition  of  the  Mercantile  Record 
and  Commercial  Gazette,  26M  Aug.  1887.) 

||  Meyer,  H.—  Untersuchungen  iiber  das  Sattigungsdeficit.  12  pp.  sm.  f>. 
{Meteor.  Zeitschr.t  1887,  Apl.,p.  113.) 

||  Mill  H.  B. — Contributions  to  marine  meteorology,  resulting  from  the  three 
years'  work  of  the  Scottish  Marine  Station.  8  pp.  la.  8°.  [Journ.  Scott.  Meteor. 
Soc.,  viii.,  3rd  ser.,  No.  4,  p.  30.] 

II .—Recent  physical  research  in  the  North  Sea.     14  pp.,  1  plate,  la.  8°. 

{Scott.  Geogr.  Mag.,  iii.,  1887,  p.  385.) 

II  Monaco,  S.  A.  le  Prince  Albert  de.— Deuxieme  campagne  scientifique  de 
l'Hirondelle  "  dans  l'Atlantique  Nord.     16  pp.,  1  plate,  8°.     {Bull  Soc.  Gfogr., 
4C  trim9,  1887.) 

*  (Oliver,  J.  W.) — The  moon  and  the  weather.  13  pp.  8°.  [Longman's  Mag., 
x.,  1887,  Oct.,  p.  601.] 

II  Pietramellara.  A.—  H  diario  meteorologico  di  Andrea  Pietramellara  per 
l'anno  1524,  con  prefaaione  di  N.  MalVOZZL  57  pp.  la.  8°.  Modena,  1885.  {Atti 
e  Mem.  R.  Deputazione  di  Storia  Patria  Provtnc.  Romagna,  III.  Serie,  vol.  II., 
Fasc.  v.-vi.,  Modena,  1884.) 

*  Scherling  C. — Grundrisse  der  Physik  und  Meteorologie.  Mit  besonderer 
Beriicksichtigung  der  einfacheren  Apparate  und  Instrumente  fur  Gymnasien  und 
Realschulen.     2  +  243  pp.  8°.     Leipzig,  1862. 

Scott  R.  H. — Fishery  barometer  manual.  Compiled  under  the  direction  of 
the  Meteorological  Council,    iii.  +  81  pp.,  1  plate,  la.  8°.    London,  1887. 

||  . — On  the  measurement  of  sunshine.    10  pp.  la.  8°.    {Quart.  Joum.  R. 

Meteor.  Soc.,  xi.,  1885,  p.  205.) 

. Weather  charts  and  storm  warnings.    Third  edition,  revised  and  enlarged. 

viii.  +  229  pp.,  3  plates,  sm.  8°.     London,  1887. 

Tebbutt  J. — History  and  description  of  Mr.  Tebbutt's  Observatory,  Windsor, 
New  South  Vales.    74  pp.,  1  plate,  8°.    Sydney,  1887. 

II  Waldo  P. — A  fog-bow  and  "glory."  la.  8°  sheet.  {Amer.  Meteor.  Journ., 
1887,  Sept.j 

||  (Waldo  P.)— Study  of  dynamical  meteorology.  6  pp.  8°.  {Amer.  Meteor. 
Journ.,  1887,  July.) 

II  Weber  L. — Intensitatsmessungen  des  diffusen  Tageslichtes.  5  pp.  sm.  f*. 
{Meteor.  Zeitschr.  deutsche  meteor.  Gesellsch.,  1885,  Dez.,p.  451.) 

||  Woeikow  A.— Hann's  Atlas  der  Meteorologie.  4  pp.  4°.  {PettrmannU 
Mitteil,  1887,  'Heft  xii.) 

Wragge,  C.  L. — Meteorological  inspection  and  proposals  for  a  new  meteoro- 
logical organisation  [in  Queensland].    15  pp.,  2  plates,  sm.  f\    Brisbane,  [1886]. 
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(Zurcher,  P.)— La  variation  seculaire  des  saisons.  2  pp.  sin.  f°.  [La  Nature, 
1887,  Aug.  6,  p.  154.] 

M— METEOROLOGY.— CONFERENCES. 

Paris. — Bericht  fiber  die  Verhandlungen  des  internationalen  meteorologischen 
Comites.  Versammlung  in  Paris  vom  1  bis  7  September  1885.  (Vorbemerkung 
▼on  Q-.  Neumayer.)     2  +  48  pp.  la.  8°.    Hamburg,  1887. 

N— METEOROLOGY.— INSTRUCTIONS. 

*  Ball,  Sir  R.  S.— A  manual  of  scientific  enquiry ;  prepared  for  the  use  of 
Officers  in  Her  Majesty's  Navy,  and  travellers  in  general.  Originally  edited  by 
Sir  J.  F.  W.  Herschel.  Published  by  the  authority  of  the  Lord/)  Commissioners  of 
the  Admiralty.     Fifth  edition,    xii. +  450  pp.,  7  plates,  sm.  8°.    London,  1886. 

[Cory,  F.  W.] — The  rainband  spectroscope,  or  hygro-epectroscope.  Hints  to 
observers,    sm.  8°.    Sheet. 

Kaiaerliche  Akademie  der  Wissenschaften,  St  Petersburg.— instruc- 
tion der  kaiserlichen  Akademie  der  Wissenschaften  fur  meteorologische  Stationen. 
(Vorwort  von  H.  Wild.)  vi.  +  106  pp.,  2  plates,  1  tabular  form,  la.  8°.  St. 
Petersburg,  1887. 

Marriott,  W. — Hints  to  meteorological  observers,  with  instructions  for  taking 
observations,  and  tables  for  their  reduction.  Prepared  under  the  direction  of  the 
Council  of  the  Royal  Meteorological  Society,  by  W.  Marriott.  Second  edition. 
39  pp.  la.  8°.     London,  1887. 

Office  of  the  Chief  Signal  Officer,  Wa8hiiigtoiL--Generai  instructions  to 

Observers  of  the  Signal  Service.     142  pp.,  7  plates,  la.  8°.     Washington,  1887. 

O— METEOROLOGY.— INSTRUMENTS. 

II  Aitken,  J. — Addition  to  thermometer  screens.  Part  IV.  Added  August, 
1887,    5  pp.  8°.    {Proc.  R.  Soc.  Edinb.,  xiv.,  p.  428.) 

•  || — '. — Thermometer  screens.    Part  IV.   32  pp.,  3  plates,  8°.    {Proc.  B.  Soc. 

Edinb n  xiv.,  p.  53.) 

||  AmmmiiHj  R, — Eine  neue  Methode  zur  Ermittelung  der  wahren  Lufttem- 
peratur.  11  pp.  la.  8°.  {Sitzungsb.  k.preuss.  Akad.  WUsensch.  Berlin t  xlvi.,  1887, 
p.  935.) 

I!  Brassart,  £. — I  sismometri  presentemente  in  uso  nel  Giappone  esaminati  e 
descritti  da  £.  Brassart.  Con  proposta  di  un  sismometro  di  nuovo  modello  con  sette 
tavole  disegni.  21  pp.,  10  plates,  sm.  f°.  Roma,  1888.  {Annul,  meteor,  ital., 
viii.,  1886,narteiv.). 

|J   ■  — II  sismometrografo  a  tre  component!  con  una  sola  massa  stazionaria. 

8  pp.,  2  plates,  sm.  f°.     Roma,  1888.    {Annal.  meteor,  ital.,  viii.,  1886,  parte  iv.). 

j|  '. — Sismoscopi  o  awisatori  sismici.     13  pp.,  1  plate,  sm.  f°.    Roma,  1888. 

{Annal.  meteor,  ital.,  viii.,  1886,  parte  iv.) 

*  Frodsham,  C. — A  few  remarks  upon  the  construction  and  principles  of  action 
of  the  aneroid  barometer.    30  pp.,  1  plate,  8°.    London,  1849. 

II  Ney,  0. — Ein  registrirendes  Hygrometer.  4  pp.  la.  8°.  {Zeitschr.  deutsch. 
Ver.  Forder.  LuftscktfT,  Heft  7  u.  8.) 

. — Ueberein  neues  Gefass  Heberbarometer  fur  Reise-  und  Stationszwccke. 


3  pp.  la.  8°.     {Zeitschr  deutsch.  Ver.  Forder.  Luftschiff,  Heft  7  w.  8.) 

II  Siwdell,  A.  F. — Barometervergleichungen  ausgefuhrt  in  den  Jahren  1886- 
1887  an  verschiedenen  meteorologischen  Centralstellen.  64  pp.,  1  plate,  4°.  II  el- 
singfors,  1887.     {Acta  Soc.  Sc.  Fenn.,  xvi.) 

II  (Waldo,  F.)— A  wind-register  for  direction  and  velocity.  2  pp.  la.  4°.  {Science, 
x.,  1887,  p.  309.) 

Waldo,  F. — How  to  make  meteorological  observations  at  a  distance  above  the 
earth's  surface.    2  pp.  sm.  fb.     {Science,  1887,  July  15.) 

p  £♦  a.— METEOROLOGY.— OBSERVATIONS. 

Eubope.    a.  Austria. 


Agrarmeteorologisches  Observatorium  des  Neutrathaler  landwirt- 

SChaftL  Vereines.— Wetterkalender  fur  Ungarn.    IV.  Jahrg.    1887,  Nos.  1-12. 
sm.  8°.    sj.e.a. 
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Aeranneteorologisches    Observatorium    zu    Alt-Krasno    (vordem 

NedanOCZ).— MonatKberichte  1887  iiber  die  regelm&ssigen  Beobachtungen.    Jan.- 
Dez.    la.  4°.'    Alt-Krasno,  1887. 

II  Haiin    J. — Resultate  des  erstcn  Jahrganges  der  nieteorologischen  Beobacht- 
ungen auf  'dem   Sonnblick    (3095  m.).      34  pp.   la.   8°.      (Sitzvngsb.   A.   Akad. 
Wissensch.  Wien.     Math.naturw.  CI.     Bd.  xcvii.  Abth.  ii.  a.,  1888.) 

Hydrographisches  Amt  der  k.  k.  Kriegsmarine  *u    Pola.— Mcteoro- 

logische  und  inagnetische  Beobachtungen.  1887,  Jan.— Dec,  and  Results.    Oblong 
1  \.  8°. 

I.  B,   Accademia  di  Commercio  e  Nautica  in  Trieste.— Osserva*ioni 

meteorologiche.     1887,  Jan.— Dec,  and  Results.     Oblong  la.  6°.     Sheets. 

K  K.  Central-Anstalt  Mr  Meteorologie  in  Wien.— Telegrafischer  Wetter- 

bericht.    Jahrg.  xi.,  1887.    Jan.  1 -Dec  31.     la.  4°.     Sheets. 

K  E.  Central-Anstalt  fur  Meteorologie  und  Erdmagnetismus,  Hone 

Warte  bei  Wien.— Beobachtungen.     1887,  Jan.— Dec,  and  Results.     8°. 

K  K  Central- Anstalt  fiir  Meteorologie  und  Erdmagnetismus,  Vienna. 

— Jahrbiicher.     Jahrg.  1886.      Neue  Folge,  xxiii.  Bd.  (Vorwort  von  J.  HaniL 
i  vol.  la.  4°.    Wien,  1887. 

K.  K.  Marine-Akademie.  Fiume.— Meteorologiache  Beobachtungen.  1887, 
Jan.— Dec,  and  Results,    la.  8°.    Sheets. 

K.  K.  Stemwarte  in  Krakau.— Meteorologische  Beobachtungen.  1887,  Jan. 
—Dec,  and  Results,    la.  8°.    Sheets. 

Koniff.  ung.  Central -Anstalt  fiir  Meteorologie  und  Erdmagnetismus. 

-  Jahrbiicher.    XV.  Bd.,  Jahrg.  1885.     1  vol.  4°.    Budapest,  1886. 

OsservatOliO  maiittimo  di  Trieste.— Rapporto  annuale  dell'  osservatorio 
marittinio  di  Trieste  (iv.  Sezione  dell*  1.  R.  Accademia  di  Commercio  e  Nautica) 
contejientc  le  osservazioni  meteorologiche,  niareografiche  e  fenologiehc  di  Trieste  e 
le  osservazioni  meteorologiche  di  alcune  altre  stazioni  Adriatiche  per  Tanno  1885, 
rcdatto  da  P.  Osnaghi.     Vol.  II.     vi.  +  124  pp.  la.  4°.    Trieste,  1887. 

P  &»  b- — Belgium. 

Observatoire  royal  de  Bruxelles .— Bulletin  me*teorologique.  1887,  Jan.  1— 
Dec  31.    f1.    Sheets. 

p  g|#  c. — Denmark. 

Dansk  meteorologisk  Institut— Bulletin  meteorologique  du  Nord,  publie  par 
les  Instituts  meteorologiques  de  Norvege,  de  Danemark  et  dc  Suede.  Annee  1887, 
Oblong  8°.    Copenhague,  s.a. 

f Maanedsoversigt  over  Vejrforholdene.     1887,  Jan .— Dec.    f°. 

. [—Meteorologisk  Aarbog  for  1884.     1  yol.  P.    K^benhavn,  1885, 

P  21,  d. — France. 
il  Bureau   central  meteorologique  de   France.— Bulletin  international, 

xxxic  Annee.     1887,  Jan.  1— Dec.  31.     4°. 

(Commission   meteorologique     d6partementale    des    Pyr6n6es-Ori- 

entale8). Bulletin  meteorologique  du  Departement  des  Pyrenees-Onentales  publie 

par  le  Dr.  Fines.     xiiic-xve.    An&s,  1884-1886.     3  vols.,  with  plates,  4°. 
Perpignan,  1885-87. 

P  &♦  e. — Germany. 
Centralbureau  fiir  Meteorologie  und  Hydrographie  im  Grrossherxog- 

thum  Baden.— Jahresbericht  .  .  .  nebstden  Ergebnissen  der  meteorologischen 
Beobachtungen  und  der  Wasserstandsaufzeichnungen  am  Rhein  und  an  semen 
grossern  Nebenflussen  fiir  das  Jahr  1886.    iv.  +  66  pp.,  11  plates,  la.  4°.    Karlsruhe, 

1887 

*        Uebersicht  der  Ergebnisse    der  an  den  badischen   meteorologischen 

Stationcn  angestellten  Beobachtungen,  nebst  Wasserstandsaufzeichnungen  an  den 

wichtigsten  Hauptpegelu  des  Rheins.     1887,  Nos.  219-230.    f*.    Sheets. 
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Deutsche  Seewarte. — Deutsche  Ueberseeische  meteorologische  Beobachtungen. 
Heft  1.  Die  Beobachtungen  von  Labrador,  1883-84,  Hatzfeldthafen,  1886-87, 
and  Walnschbay,  1885-86.    xi.  +  76  pp.  sm.  f°.     s.l.e.a. 

.—  Meteorologische  Beobachtungen  in  Deutschland  von  25  Stationen  II. 
Ordnnng,  sowie  stundliche  Aufzeichnnngen  von  3  Normal-Beobachtungsstationen 
der  Seewarte  und  von  Kaiserslautern  ;  die  Stiirme  nach  den  Signalstellen  dcr 
Seewarte.  1885.  Jahrg.  viii.  (Einleitung  von  Gh  Neumayer.)  v.  +  272  pp. 
sm.  f°.    Hamburg,  1887. 

. — Wetterbericht.    Jahrg.  xii.     1887,  Jan.  1— Dec.  81.    f>.    Sheets. 

*  Drechfller,  A. — Der  Witterungsverlauf  zu  Dresden  1828-1885.  Berechnet 
aus  den  meteorologischen  Tajrebuchern  des  kdnigl.  mathematisch-physikalischen 
Salons  zu  Dresden  und  im  Aunrage  der  Generaldirection  der  konigl.  Sammlungen 
fiirKunst  und  Wissenschaft.  Zweite  vermehrte.  Ausgabe.  lii.  +  33  pp.  f°.  Dresden, 
1887. 


..  [Qrossh.  badische  meteorologische  Centralstation.]—  Ergebnisse  der 

Beobachtungen  der  meteorologischen  Stationen  des  Grossherzogthums  Baden  im 
Jahre  1885.  JSach  den  Angaben  der  meteorologischen  Centralstation  Karlsruhe. 
38  pp.  la.  8°.     (Statist.  Jahrb.  Grossh.  Baden,  1885.) 

[Hauptstation  des  forstlichen  Versuchswesen  in  PrenssenJ— Beobacht- 

ungs-Ergebnisse  der  von  den  forstlichen  Versuchsanstalten  des  Kttnigreichs 
Preussen,  des  Herzogthnms  Braunschweig,  der  thtiringischen  Staaten,  der  Beichslande 
und  dem  Landesdirectorium  der  Provioz  Hannover  eingerichteten  forstlich-meteoro- 
logischen  Stationen.  Herausgegeben  von  A.  Muttrich.  Zw&lfter  und  dreizehnter 
Jahrg.     1886-1887,  Jan. -Dec.     8°.     Berlin,  s.a. 

[ .]  — Jahresbericht  iiber  die  Beobachtungs-Ergebnisse  der  von  den  forstlichen 

Versuchsanstalten  des  Kdnigreichs  Freussen,  des  Herzogthums  Braunschweig,  der 
thiiringischen  Staaten,  der  Reichslande  und  dem  Landesdirectorium  der  Frovinz 
Hannover  eingerichteten  forstlich-meteorologischen  Stationen.  Herausgegeben  von 
Dr.  A.  Muttrich.     Zwolfter  Jahrg.,  1886.     1 16  pp.  8°.    Berlin,  1887. 

Konigliche  [b.]  meteorologische  Central-Station,  Munich.— Beobacht- 
ungen der  meteorologischen  Stationen  im  K&nigreich  Bayern  unter  Berucksichti- 
gung  der  Gewittcrerscheinungen  im  Kdnigreich  Wiirttemberg  und  Grossher- 
zogthum  Baden.  Herausgegeben  .  .  .  durch  C.  Lang  und  F.  Erk.  Achter 
Jahrg.,  1886.      With  plate,  sm.  f\     Munchen,  1887. 

II  K  b.  meteorologische  Centralstation,  Munich.— Uebenicht  iiber  die 

Witterungsverhaltnisse  im  Kttnigreicbe  Bayern.  1887,  Jan. — Dec.  la.  f\  Sheets. 
(Separat-Abdruck  aus  der  "  Augsburyer-Abcndzeitung.") 

Kgl.  bayer.  meteorologische  Centralstation,  Munich.— Wetterkarte  und 

Wetterbericht.     1887,  Jan.  1-Dec.  81.    oblong  f°. 

Konigliches  prenssisches  meteorologisches  Institat.  —  Ergebnisse  der 

meteorologischen  Beobachtungen  im  Jahre  1886.  Herausgegeben  .  .  .  durch 
W.  YOn  Bezold.     1  vol.,  with  plate,  la.  4°.    Berlin,  1888. 

II  K.  Sachs,  meteorolog.  Institat  in  Chemnitz.— Resultate  der  meteoro- 
logischen Beobachtungen  angestellt  auf  der  Sternwarte  Leipzig.    1884, 1885.    2  vols 
8°.     (Mittheil.  Ver.  Erdk.  Leipzig,  1884,  1885.) 

Konigliches   statistisches    Bureau    in    Berlin.— Witterung  nach   den 

Beobachtungen  des  kdniglichen  meteorologischen  Instituts.  1887,  Jan. — Dec.  4°. 
(Statist.  Korrespondenz,  Jahrg.  xiii.-xiv.,  1887-88.) 

[K.  wiirttemb.  meteorol.  Centralstation.]— Resultate.   1885-1887.  Jan.- 

Dez.     Slips. 

K.  Wtirtt.  meteorol.  Centralstation.— Uebersicht  iiber  die  Witterungg. 
verhaltnisse  .  .  .  nach  d«*n  Beobachtungen  der  wiirttemb.  meteorol.  Stationen. 
1886,  1887.    2  vols.,  oblong  sm.  f\     s.l.e.a. 

II  [Meteorologische    Centralstation,    Stuttgart.]— MitteiJungen  der  k. 

wurtt.  meteorologischen  Centralstation  aus  den  Jahren  1885  und  1886  bearbeitet 
von  dem  Vorstand  derselben  Prof.  Dr.  v.  Zech.  »*2  +  78  pp.,  1  plate,  la.  8°. 
Stuttgart,  1887.     (  Wiirttemb.  Jahrb.  Statist,  1886,  i.  Halfte,  3  Heft.) 

Contains  "  Witterungsbericht  von  den  Jahren  1885  und  1886  nach   den  Beo- 
bachtungen der  wiirttemb.  meteor.  Stationen." 

Ministerial-Eommission  zur  Untersuchung  der  dentschen  Meere  in 

Kiel. — Ergebnisse  dcr  Beobachtuogsstationen  an  den  deutschen  EtLsten  iiber  die 
physikalischet  Eigenschaften  der  Ostsee  und  Nordsee  imd  die  Fischereu  Jahrg 
1886.    Heft  i.— xii.    Oblong  8°.    Berlin,  1887. 
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■!  Schuster, — .—Observations  mlteorologiques  faites  a  Metz  pendant  lannee 
1883.     3mc  serie,  annee  xiie.     36  pp.  8°.     Metz,  1886.     (Mem.  acad.  Metz.) 

Wetterwarte  der  Magdeburgischen    Zeitxing.— Jahrbuch   der  meteoro- 

logischen  Beobachtungen.     .     .    .    lierausgegeben    von    A.    W.    Grutzmacher. 
Jahrg.  IV.  1885.     1  vol.  la.  4°.     Magdeburg,  1887. 

P  *!♦  f. — Great  Britain  and  Ireland. 
Army  Medical  Department^  London. — Annual  abstract  of  meteorological 

observations  taken  at  Netley  and  foreign  stations  in  the  year  1885.     16  pp.  la.  8°. 
(Army  Med.  Dep.  Rep.9  1885,  App.  xxi.,jp.  456.) 

II  Blomefield,  L. — Further  results  of  meteorological  observations  made  at  the 
Bath  Koyal  Literary  and  Scientific  Institution  (1875-1885).  12  pp.,  3  tables,  8°. 
Bath,  1887.     (Proc.  Bath  nat.  hist,  antiq.  field  c/i/6,  1887,  p.  185.) 

*  Dunbar,  W— An  account  of  the  depth  of  rain,  and  height  of  the  barometer, 
expressed  in  English  inches,  and  decimal  parts,  from  a  meteorological  register  at 
Dunse,  in  Berwickshire,  .  .  .  from  the  1st  October  1769  to  the  1st  October  1770. 
3  pp.  8°.     (Essays  Obsns.  Phil.  Soc.  Edinb.,  iii.,  1771,/).  xi.) 

*  Edinburgh.— Abstract  of  the  observations  of  the  weather  made  at  Edinburgh, 
1732  1735.     1  p.  8°.     (Essays  Obsns.  Phil.  Soc.  Edinb.,  1771,  p.  xiv.) 


,,  FOX,  W.  L.— Tables  of  sea  temperature,  bright  sunshine  and  climate  at  Falmouth, 
for  the  year  188G,  and  notes  by  W.  L.  Fox,  with  other  meteorological  tables  for 
West  Cornwall  and  the  Scilly  Islands.  22  pp.,  1  diagram,  8°.  (Ann.  Rep.  R. 
Cornwall  Polyt.  Soc^  1886,  p.  225.) 

Glyde,  E.  E.  —  Abstract  of  meteorological  observations  made  at  Kirkham, 
Bahbacombe,  Torquay,  during  the  year  1887.    f°.     Sheet. 

(Grant,  R.)— Analysis  of  the  results  of  meteorological  observations  made  with 
sell-recording  instruments  at  the  Glasgow  University  Observatory  in  the  year  1887. 
23  pp.  8°.     Glasgow,  1888. 

*  Hawkhill,  near  Edinburgh.— Observations  of  the  weather  made  at  Hawk- 
hill,  near  Edinburgh.  1764-70.  1  p.  8*.  (Essays  Obsns.  Phil.  Soc.  Edinb.,  iii., 
1771,  p.  xvi.) 

*  Huxham,  — .—Observations  made  at  Plymouth.  1732-35.  1745-48.  2  pp. 
8°.     (Essays  Obsns.  Phil.  Soc.  Edinb.,  iii.,  1771,  pp.  xv.  and  xvii.) 

McLandsborOUgh,  J.,  and  Preston,  A.  E.— Meteorology  of  Bradford  for  1887. 
f».     Sheet. 

Marriott,  W— The  meteorological  record.  Monthly  results  of  observations 
made  at  the  stations  of  the  Royal  Meteorological  Society,  with  remarks  on  the 
weather  for  the  year  1886.     Vol.  vi.,  with  map,  la.  8°.     London,  1887. 

Contains  also  «'  Meteorology  of  England  during  the  quarters  ending  March  to 
Dec.  1886.     Bv  J.  Glaisher." 

||  Merrifield,  J.— Meteorological  summary  [for  Plymouth]  for  the  year  1887. 
Oblong  la.  8°.     Sheet.     (Western  Daily  Mercury,  1888,  Jan.  2.) 

Meteorological  Council.  London.— Hourly  readings  from  the  self-recording 
instruments  at    the  four   observatories   under  the    Meteorological  Council.     1884. 

1  vol.  la.  4°.     London,  1887. 

Contains  as  an  Appendix  "  Tables  and  formulae  to  facilitate  the  computation  of 
harmonic  coefficients.     By  Lieut.-Gen.  R.  Strachey." 

. .—  Meteorological  observations  at  stations  of  the  second    order   for  the 

years  1883.     2  +  218  pp.,  1  plate,  la.  4°.     London,  1888. 

Meteorological  Office,  London.— Daily  weather  report.  1887.  Jan.  1— Dec.  31. 

2  vols.  la.  4°.     s.l.e.a. 


..—The  weekly  weather  report  of  the  Meteorological  Office  for  the  year 
1887  (vol.  iv.,  second  series),  containing  synoptic  charts,  and  descriptive  summaries 
of  the  weather  for  each  day  ;  also  tabular  summaries  of  temperature,  rainfall,  and 
bright  sunshine,  for  each  week.     With  four  appendices.     1  vol.  la,  4°.     London, 

1888. 

Peek,  C.  E.— Meteorological  observations  for  the  year  1887.    Rousdon  Obser- 
vatory, Devon.    Vol.  iv.     19  pp.  4°.     London,  1888. 

Prince,  C.  L—  The  summary  of  a  meteorological  journal  kept  by  C.  I*.  Prince, 
at  his  observatory,  Crowborough,  Sussex.      1887.     4  pp.  sm.  fl\     s.Le.a. 
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Radoliffe  Observatory,  Oxford. — Results  of  meteorological  observations  made 
at  the  Radcliffe  Observatory,  Oxford,  in  the  year  1884,  under  the  superintendence  of 
£.  J.  Stone.    Vol.  XLII.    xii.  + 181  pp.  la.  8°.     Oxford,  1887. 


Richards,  W.  H. — Abstract  of  the  weather  at  Penzance  and  neighbourhood  for 
the  year  1887,  together  with  meteorological  records  for  six  years,  from  1882  to 
1887,  both  inclusive,    la.  f>.     Sheet.     (««  The  Cornishman,"  1888,  Jan.  5.) 

*  Selkirk. — Observations  made  at  Selkirk.  1769-70.  1  p.  8°.  {Essays 
Obsns.  Phil.  Soc.  Edinb.,  iii.,  1771,  p.  xvii.) 

Stonjrlmrst  College  Observatory. — Results  of  meteorological  and  magnetical 
observations,  by  the  Rev.  S.  J.  Perry.  1886.  87  pp.  sm.  8°.  Market  Weighton, 
1887. 

The  Appendix  contains  "  Results  of  met.  obsns.  taken  at  St.  Ignatius'  College, 
Malta,  by  the  Rev.  J.  Scholes.     1886." 

P  91*  g* — Holland. 
Koninklijk    nederlandsch    meteorologisch.    Instituut  — Nederlandsch 

meteorologisch  Jaarboek  voor  1886.     xxxviii.  Jaarg.    1  vol.  oblong  8°.     Utrecht, 
1887. 

P  ft,  h« — Italy. 

II  Blioschi,  F. — Cronaca  giornaliera  di  fasi  atmosferiche  osservate  in  Napoli 
dair  astronomo  assistente  della  R.  Specola  F.  Brioschi.  Communicazioni  per 
A.  De  GkkSparis.'  Feb.  1865 — Nov.  1867.  3  vols.  la.  4°.  (Rend.  R.  Accad.  Sc. 
Fis.  e  Mat.  Napoli,  1865-67.) 

For  continuation  see  "Osserv.  meteor,  fatte     .    .    .     nella  R.   Specola  di 
Napoli." 

. — Osservazioni  meteorologiche  fatte  .     .     .  nella  R.  Specola  di  Napoli. 


Die.  1867-Dic.  1869.  oblong  8°.  (Rend.  R.  Accad.  Sc.  Fis.  e  Mat.  Napoli, 
1868-1870.) 

For  previous  years  see  "  Cronaca  giornaliera  di  fasi  atmosferiche  osservate  in 
Napoli." 

For  continuation  see  "  Bullettino  meteor.  R.  Osserv.  astronomico  di  Napoli." 

||  . — Osservazioni  meteoriche  fatte  nel  R.  Osservatorio  di  Capodimonte 

negli  anni  1883  e  1884  e  1885.    2  vols,  obi  la.  8°.   Napoli,  1886.    (Rend.  R.  Accad. 
•  Sc.  Fis.  e  Mat.  Napoli,  1886.) 

1885  has  no  title  page. 

||  -  — Riassunti  decadici  e  mensili  delle  osservazioni  meteoriche  fatte  nel 
R.  Osservatorio  di  Capodimonte  negli  anni  1885  e  1886.  2  vols.  la.  4°.  Napoli, 
1886-87.     (Rend.  R.  Accad.  Fis.  e  Mat.  Napoli,  1886,  Fasc.  7,  1887,  Fasc.  5.) 

Osservatorio  della  Begia  Universita  di  Torino.— Boilettino.   Anno  xxi., 

1886.  99  pp.  oblong  la.  8°.    Torino,  1887. 

Osservatorio  meteorologico  del   R.  Istitnto   nautico  di  Riposto.— 

Boilettino  mensile.    Anno  xiii.,  1887.    Fasc.  1-12.    sm.  t°.    Riposto,  1887. 

B.  Osservatorio  astronomico  di  Brera  in  Milano.— Osservazioni  meteoro- 
logiche eseguite  neir  anno  1887  col  riassunto  composto  sulle  medesime  da 
E.  Pinl     62  pp.  sm.  f°.    s.l.e.a. 

II  Beale  Osservatorio  di  Palermo.— Bullettino  meteorologico.   Anni  ii.— iii., 

vols.  ii. — iii.,  1866-67,  2  vols.,  with  plates,  sm.  f°.  s.l.e.a.  (Giorn.  Sc.  Nat.  ed 
Econ.,  ii. — iv.) 

R.    Osservatorio    di    Palermo. — Bullettino  della    sezione    meteorologica    a 

Valverde  annessa  alia  Societa.  di  Acclimazione.  Coir  aggiunta  di  notizie  relative 

alle  sezione  astronomiche.  Vols  i. — iv.,  and  viii.  1880-83  and  1887.  5  vols.  8°. 
Bbi.e.a. 

R.  Osservatorio  di  Palermo.     Stazione  di  Valverde— Osservazioni 

meteorologiche.  Nuovo  serie.  Anni  i. — iv.,  1880-1883.  4  vols.  sm.  f».  Palermo, 
1883-86. 

Ufficio  centrale  di  Meteorologia,  Roma. — Boilettino  meteorico.  Anno  ix., 

1887,  Jan.  I— Dec.  31.    la.  4°.    Sheets. 
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Ufficio    centrale   nel  B,  Osservatorio  di  Capodimonte,  Napoli.— 

Riassunli  dccadici  e  mensili  delle  osservaxioni  meteor Dlogiche  fatte  nelle  stazioni 
delta  rete  Napolitana,  rcdatti  dalP  Ufficio  centrale  nel  R.  Osservatorio  di  Capodi- 
monte e  pabblicati  per  cura  del  Manicipio  di  Napoli.  1883,  Face.  1.  2,  c  1884. 
3  vols.  sm.  f>.     Napoli,  1883  c  1886. 

(Vdante,  Gh) — Osservazioni  meteorologiche  fatte  in  Alessandria  alia  specola 
del  Seminario.     1884-85.     2  vols.  8°.     Alessandria,  1886-87. 

P  &♦  i.— Norway. 

Kdnigl.  norwegischeg  CnltUfl-MillisterinnL— Die  Internationale  Polar- 
forschung,  1882-83.  Beobachtungs-Ergebnisse  der  norwegischen  Polarstation 
Bossekop  in  Alten.  Herausgegeben  von  A.  S.  St66H.  I  Theil.  1  vol.,  with 
plates,  la.  4°.     Christiania,  1887. 

Norwegisches  meteorologisches  Institut— Jahrbuch    .    .    .  fUr  1886, 

Herausgegeben  von  H.  Mohs.     1  vol.  sm.  f°.    Christiania,  1887. 

P  9L  j. — Portugal. 

Obserratorio  do  Infante  D.  Luiz. — Boletim  meteorologico.  1887,  Jan.  i — 
Dec.  31.    f>.    Sheets. 

P  gl.  k. — Russia. 
Kaiserl.   rassische    geographische   Gesellschaft.— Beobachtungen    der 

russischen  Polarstation  auf  Nowaja  Semlja.  II.  Theil.  Meteorologischc  Beobach- 
tungen  bearbeitet  von  K.  Andrejeff.  Herausgegeben  miter  Redaction  von 
R.  L6HZ.     xvii.  +  159  pp.,  15  plates,  la.  4°.     s.l.,  1886. 

In  the  Russian  language  also. 

Kaiserl.  rnssische  geographische  Gesellschaft  —  Beobachtungcn  der 

russischen  Polarstation  an  der  Lenamiindnng.  II.  Theil.  Meteorologische  Beo- 
bachtungcn bearbeitet  von  A.  Eigner.  II*  Lief.  Beobachtungen  vom  Jahre 
1883-1884  herausgegeben  unter  Redaction  von  B,  LeiLZ.  viii.  +  145  pp.,  7  plates, 
la.  4°.    s.l.e.a. 

In  the  Russian  language  also. 

Physikalisches  Central-Observatorium,  St.  Petersburg.— Annalen    .   . 

Herausgegeben  von  H.  Wild.    Jahrg.   1886.    Theil  I.  und  II.     2  vols.  am.  f». 

St.  Petersburg,  1887. 

In  the  Russian  language  also. 

. — Meteorologisches  Bulletin.     1887,  Jan.  1 — Dec.  31.    f\    Sheets. 

In  the  Russian  language  also. 

Soci6te  des  sciences  de  Finlande. — Exploration  Internationale  des  regions 
polaircs,  1882-83  et  18^3-84.  Expedition  polaire  finlandaise.  Tome  II.  Mag- 
netisme  terrestre.  Observations  faites  aux  stations  de  Sodankyla  et  de  Kulttna  par 
S.  Lemstrom  et  E.  Biese.     1  vol.,  with  plates,  la.  4°.    Helsingfora,  1887. 

Upton.  W.,  and  Botch)  A. — Meteorological  observations  during  the  solar  eclipse, 
August  19,  1887,  made  at  Chlamostino  (near  Iwanowo),  Russia.  25  pp.  la.  8°.  Ann 
Arbor,  1888.     (Amer.  Meteor.  Journ.,  iv.,  1887,  Dec,  p.  856.) 

II  Wei  [h]  ranch.  K. — Privatbeobachtungen  der  Regenstation  Alswig  im  Jahre 

1886.  7  pp.  8°.     Dorpat,   1887.     (Wochenschr.  Landw    Gewerbjleiss  fc  Handel, 

1887,  No.  52.) 

||  Weihranch,  K.  —  Zwanzigjahrige  Mittelwerthe  aus  den  meteorologischen 
Beobachtungen  1866  bis  1885  fur  Dorpat.  Erganzungsheft  zum  vierten  Bande  der 
Dorpater  meteor.  Beobachtungen.  72  pp.  la.  8°.  Dorpat,  1887.  (Arch,  naturk. 
Liv .-• Ehst.-  u  Kurb.,  Serie  I.t  Bd.  ix.,  Lief.  4.) 

P  »#  1— Spain. 

*Cleghorn»— . — Observations  made  at  Minorca.  1745-48.  1  p.  8°.  (Essays 
Ob$n8.  Phil.  Soc.  Edinb.y  iii.,  1771,  p.  xvii.) 

Instituto  y  Observatorio  de  Marina  de  San  Fernando.— Anaies .   . 

publicados  de  orden  de  la  Superiordidad,  por  el  Director  Don  C.  PiyaZOXL 
Seccion  2*.  Observaciones  meteorologicas.  Ano  1886.  iv. +  134  pp.  fl».  San 
Fernando,  1887. 

[Institnto  y]  Observatorio  de  Marina  de  San  Fernando.— Boietin 

meteorolugico.     1887,  Jan.  1 — Dec.  31.    sm.  f\    Sheets. 
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P  ft*  m. — Sweden. 
KongL  Svenska  Vetenskaps-Akademien. — Meteorologiska  iakttagelser  i 

Sverige  utgifna  af  kongl.  Svenska  Vetenskaps-Akademien,  anst&lda  och  utarbetade 
under  inseende  af  meteorologiska  Central- Anstalten.  Bd.  xxiv.  2  dra  Serien,  Bd.  10, 
1882.    viii.  +  155  pp.  la.  4°.    Stockholm,  1887. 

In  the  French  language  also. 

Meteorologiska  Central-Anstalt,  Stockholm.— M&nadsafversigt  af  vader- 

leken   i  Sverige    till    landtbrukets  tjenst   utgifven  under  meteorologiska  Central- 

Anstalteus  inseende  af  Dr.  H.  £.  Hamberg.  Arg&ng.  vii.  1887  P\ 
Stockholm,  1888. 

Observatoire  m6t£orologique  do  l'TJniversitf  d'Upsal.— Bulletin  mensuei. 

Vol.  xviii.  Annee  1886.  Par  Dr.  H.  H.  HfldebrandS80n.  74  pp.  la.  4°.  Upsal, 
1886-87 

P  flU  a. — Switzerland. 

II  Kammermanil,  A.— Resume"  meteorologique  de  l'annee  1886  pour  Geneve  et 
le  Grand  Saint-Bernard.  40  +  72  pp.  la.  8°  Geneve,  1887.  (Arch.  sc.  phys.  nat., 
1887,  Sept.) 

Schweizerische  meteorologische  Centralanstalt  in  Zurich.— Wetter. 

bericht.    1887,  Jan.  1— Dec.  31.    em.  f>.     Sheets. 

In  the  French  language  also. 

p  g|#  o. — Turkey. 
Observatoire  imperial  metlorologique  de  Constantinople.— Climatoiogie 

de  Constantinople  deauite  de  20  annees  d'observations.  16  pp.  la.  8°.  Con- 
stantinople, 1888. 

P  U.  Asia.    a. — General. 

(Dechevrens,  II.) — The  meteorological  elements  of  the  climate  of  Shanghai. 
Twelve  years  of  observations  made  at  Zi-ka-wei  by  the  Missionaries  of  the  Society 
of  Jesus.     1873-84.    37  pp.  8°.     Zi-ka-wei,  1885. 

(Hong-Kong  Observatory*) — Five-day  means  of  the  principal  meteorological 
elements  for  1886.  (By  W.  DODerck.)  3  pp.  sm.  f°.  Dated,  Hong-Kong,  Feb., 
1887. 

Hong-Kong  Observatory. — Observations  and  researches  made  at  the  Houg- 
Kong  Observatory  in  the  year  1886.  By  W.  Doberck.  1  vol.,  with  plates,  f*. 
Hong-Kong,  1887. 

Imperial  meteorological  observatory,  Tokio.— Monthly  summaries  and 

monthly  means  for  the  year  1886,  with  41  maps.    iv.  +  86  pp.  la.  8°.    s.l.e.a. 

In  the  Japanese  language  also. 

Imperial  Japanese  Meteorological  Central  Observatory,  Tokio— Tri- 

daily  weather  maps,  reports,  remarks  and  indications.  1887.  Jan. — Dec.  12  vols. 
4°.    s.l.e.a. 

In  the  Japanese  language  also. 

Magnetical  and  meteorological  observatory  at  Batavia.— Observation*. 

Published  .  .  .  under  the  direction  of  J.  P.  Van  Der  Stok.  Vol.  ix.,  1886. 
1  vol.  f°.    Batavia,  1887. 

For  Vol.  vii.  see  "  H." 

» 

[Naval  Observatory,  Tokio.] — [Meteorological  observations  at  the  Naval 
Observatory.     1882-85.]     sm.  f\    s.l.ca. 

In  the  Japanese  language. 

Naval  Observatory.  Tokio. — Monthly  report  of  the  meteorological  and 
magnetical  observations  during  January  to  December  1887,  at  the  Naval  Observa- 
tory, in  the  Hydrographic  Office,  Tokio.  With  summary  for  the  year.  13  parts, 
1  diagram,  la.  8°.    s.l.e.a. 

In  the  Japanese  language  also. 

Observatoire  magn6tique  et  mitlorologiqne  de  Zi-ka-wei— Bulletin 

mensuel.    Tome  xii.,anne*e  1886.    With  plates,  sm.  f>.    Zi-ka-wei,  1887. 
B    54078.  T 
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!!  Post,  G.  E.— Notes  on  the  meteorology  of  Syria  and  Palestine.     12  pp.,  1  plate, 
8".     s.l.e.a.      [Trans.  Vict.  Inst.  London,  xx.,  1886-87.] 

(Surveyor  General's   Office,   Colombo.)— Report   on  the   meteorology  of 

Ceylon  for  1886.  By  F.  C.  H.  Clarke.  36  pp.,  3  plates,  1  table  of  rainfall, 
Biu.  f\     (Admimstr.  Rep.,  1886,  Part  ii.,  p.  38  B.) 

Surveyor  General's  Office,  Colombo.— Results  of  meteorological  observations 

iii  Cevlon  during  the  months  of  January  to  December  1887.  f».  Sheets.  (Suppi. 
to  the  Ceylon  Gov.  Gazette,  1887-88.) 

P  U.  b. — India. 

[Meteorological  Office,  Bengal.]  —  Bay  of  Bengal  weather  chart.  1 887. 
.7an.l — Dec.  31.     sm.  P\     sheets. 

Meteorological  Office,  Bengal.— Bengal  daily  weath-r  report.  1837,  April  30. 
—  Nov.  7.     hii.  f".     Sheets. 

These  reports  are  only  published  during  the  rainy  season. 

(Meteorological  Office,  Bengal)— Meteorological  and  rainfall  table  of  the 
Province  of  Bengal  for  the  months  of  January  to  December  1887,  with  annual  tables. 

sm.  f". 

( ).— Meteorological  and  rainfall  table  of  the  Province  of  Bengal  for  the  weeks 

ending  January  7  to  December  30,  1887.     f1'. 

[Meteorological  Office,  Bombay.]— Brief  sketch  of  the  meteorology  of  the 
Bombay  Presidency  in  1886-87.  (By  F.  Chambers.)  6  pp.,  I  plate,  f*. 
(Bombay,  s.a.) 

[Meteorological  Office*  Calcutta.]— Preliminary  report  on  the  meteorology 
for  the  year  1*86,  prepared  in  the  Meteorological  Office,  Government  of  India. 
9  pp.  Mil.  P.     (Simla,  1887.) 

[ ].—  Beports  on  the  meteorology  of  India  in  1885  and  1886.     Eleventh  and 

twelfth  years.     2  vols.,  with  plates,  f".     Calcutta,  18S7. 

Meteorological  Office,  India.— Abstract  of  the  results  of  meteorological 
observations  taken  at  the  Alipore  Observatory  in  the  months  of  Jan.— Dec,  1887. 
sm.  f>.     Sheets. 

. — Meteorological  observations  recorded  at  six  stations  in  India  in  the  years 

1886-1887,  corrected  and  reduced.  Published  .  .  .  under  the  direction  of 
H.  P.  Blanford.     2  vols.  f\     Calcutta,  1887-88. 

1 — ltesults  of   the    meteorological     observations    taken   at   the    Alipore 

Observatory,  from  2nd  January  1887  to  31st  December  1888.     sm.  f°.     Sheets. 

[Meteorological  Office,  India.]— Weather  report.      1887,  Jan.  1— Dec  31. 

f°.     Sheets. 

From  June  1  the  title  is  changed  to  "  India  daily  weather  report." 

Meteorological  Reporter  to  the  Government,  Punjab.— Report  on  the 

meteorology  of  the  Punjab,  1886-87,  by  W.  L.  Dallas.  6  pp.  sm.  f°.  (Lahore, 
1887.) 

Meteorological  Reporter  to  Government,  Punjab.— Summary  of  meteoro- 
logical conditions  prevailing  over  the  Punjab.  Sept.  1886— Dec.  1887.  f».  Sheets. 
(Lahore,  1886-87.) 

P  C. — Africa. 

Blantyre. — Summary  of  meteorological  observations  made  at  Blantyre,  East 
Central  Africa,  1886.     4  pp.  sm.  8°.     Blantyre,  s.a. 

!l  [Capello,  H.,  e  Ivens,  R.] — DeterroinaQoes  geographicas.  Observances 
magneticas.  Observaooes  meteorologicas.  1884-85.  59  pp.,  3  plates,  la.  8°. 
[/><•  Attyola  6  Contracosta.  Descripqao  de  uma  viayem  atravez  do  Continent* 
Aj'ri ratio  por  H.  Capello  e  R.  Ivens.     Lisbon,  1886.      Vol.  II.,  jo.  381.] 

Colonial  Surgeon,  LagOS. — Meteorological  observations  taken  at  the  Colonial 
Hospital,  Lagos,  1886,  Jan. — July,  Nov.  and  year.  1887,  Jan. — Dec.  f\  Sheets. 
{Gov.  Gazette,  1886-88.) 

II  Gambia.— Report  on  Blue  Book  for  1885.  (By  G.  T.  Carter,  Acting 
Administrator.)     39  pp.  la.  8°.     {Papers  relating  to  H.M.  Colonial  Possessions.) 

(Royal  Alfred  Observatory,  Mauritius.)— Results  of  meteorological  obser- 
vations taken  during  the  year  18*86,  at  the  Koyal  Alfred  Observatory,  Mauritius. 
47  pp.  sm.  f°.     s.l.e.u. 
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Sendee  central  m^teorologique  de  rAlgfaie.— Bulletin  mansuei.    1886, 

Jan. — Dec.  Nos.  14-25.    sm.  f\    s.l.e.a. 

[Service 

llletin  me 
Oblong  sm.  f9.     Sheets. 


rvice  m6t£orologique  du  Gouvernement  general  de    'Algirie.]— 

Bulletin  meteorologique  ae  l'Algerie.    Annees  xiie — xiii',  U?87,  J,;n.  1— Dec.  31. 


ii  Service  m6t6orologique  du  gouvernement  g£n6ral  do  rAlg6rie.— 

Observations  m£t6orologiques  du  Reseau  Africain.  Annees,  1881-1883.  3  vols, 
la.  4°.     Paris,  1883-1886.     (Ann.  Bureau  central,  met/or.,  1881-1888,  II.,  p.  201.) 

P  ©*  America-     b. — United  States. 

II  HilXllL,  J. — Die  Resultate  der  meteorologischen  Beobachtuogen  an  der  inter- 
nationalen  Polarstation  Point  Barrow.  6  pp.  sm.  f\  (Meteor.  ZeitscJtr.,  1888, 
Afarz.,p.  100.) 

Hinrichs,  G. — Report  of  the  Iowa  weather  service  for  the  year  1886.  245  pp. 
8°.    Des  Moines,  1887. 

New  York  Meteorological  Observatory.— Report  ...   for  the  year 

1887.     1  vol.  4°.    New  York,  s.a. 

(Nipher,  F.  E.)— [Bulletin  of  the]  Missouri  Weather  Service.  1887,  Jan.— Dec. 
4°. 

(Office  of  the  Chief  Signal  Officer,  Washington.)— Daily  international 

chart.     1886.     Oct.  1. — Dec.  31.    oblong  sic.  f>.    Sheets. 

[Office  of  the  Chief  Signal  Officer,  Washington.]  —Summary  and  review 

of  international  meteorological  observations  for  the  months  of  January  to  December 
1886.    With  plates,  la.  4°.    Washington,  1887-88. 
[  ]. — War  Department  weather  map.  1887,  Jan.  1 — Dec.  31.    la.  f\  Sheets. 

Botch,  A.  L.— Results  of  the  meteorological  observations  made  at  the  Blue  Hill 
meteorological  observatory,  Massachusetts,  U.S.A.,  in  the  year  1886.  ix.  +  45  pp., 
8  plates,  sm.  f».    Boston,  1887. 

XT.   S.   Geological  and  Geographical  Survey  of  the  Territories.— 

Meteorological  observations  made  during  the  year  1873  and  the  early  part  of  the 
year  1874  in  Colorado  and  Montana  territories.  Prepared  for  publication  by 
G.  B.  Chittenden*  Miscellaneous  Publications,  No  6.  57  pp.  la.  8°.  Washing- 
ton, 1874. 

P  ID*  c. — Central  Am  erica. 

Guanajuato. — Uesumen  de  las  observaciones  practicadas  en  el  Colegio  de 
Estado-— Guanajuato — Mexico — durante  el  ano  meteoroldgico  de  1885  a  1886, 
oblong  sm.  f*.    Sheet. 

Observatorio  del  Estado  de  Guanajuato. — Resumen  de  las  observaciones 

practicadas  en  el  aiio  meteorologico  (Diciembre  1886  &  Noviembre  1887)  en  el 
Observatorio  del  Estado  de  Guanajuato  CMexico).    oblong  sm.  f°.    Sheet. 

Observatorio  meteoroldgico  del  Colegio  del   Estado,  Guanajuato .— 

Resumen  de  las  observaciones.     1882,  Jan.— June.     Slips. 

P  19*  d. — South  America. 

*  II  Calddeugh,  A. — An  account  of  some  observations  made  with  Mr.  Daniell's 
hygrometer,  in  Brazil,  and  on  the  Equator.  8  pp.,  1  plate,  8°.  [Quart.  Jovrn.  Sc. 
xiv.,  1823,  p.  41.] 

il  Doering,  0. — Observaciones  meteoroldgicas  practicadas  en  Cordoba  (Republics 
Argentina)  durante  el  ano  de  1885.    74  pp.  la.  8°.    Buenos  Aires,  1886.    (Bol 
acad.  nac.  dene.  Cordoba,  ix.,  p.  229.) 

Ministeres  de  la  Marine  et  de  l'lnstruction  publique.— Mission  scicntif- 

ique  du  Cap  Horn.  1882-83.  Tome  IV.  Geologie,  par  le  J>r.  HyadeS.  Tome 
VI.  Zoologie.    Arachnides,  par  E.  Simon.    2  vols.,  with  plates,  4°.    Paris,  1887. 

Oficina   meteorol6gica  Argentina.— Anaies    .    .    .    por  su  Director 

G.  G.  Davis.    Tomo  V.     1  vol.  la.  4°.     Buenos  Aires,  1887. 

P  19*  e. — West  Indies. 

II  (Hall,  M.)— Weather  report  for  the  months  of  Jan.  to  Dec.  1887,  sm.  f° 
Kingston,  1887-88.     [From  the  Jamaica  Gazette.'] 
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Real  Colegio  de  Belen  de  la  Compania  de  Jesus  en  la  Habana.— 

Observations  magn&icas  y  meteoroldgicas  1885,  Trhne.  1-4.    4  vols.,  with  plates, 
P>.    Habana,  1885. 

Walcott,  R.  B.— Meteorological  observations  taken  in  St  Joseph's  Pariah 
[Barbados],  from  1851  to  1886;  also  rainfall  summaries  ot  the  Island  from  1847. 
m.  f».    Sheet. 

P  <£. — Australasia. 

Gore,  B.  B.— Meteorological  observations,  Wellington.  Jan.  1885—  Dec.  1886. 
Slips. 

Government   Meteorological  Observer,    Queensland.— Report    of   the 

Government  Meteorological   Observer,  for  the    years    1882,   1883.      2  vols.  P. 
(Brisbane,  s.a.) 

1 1  Hector,  J. — Abstract  of  meteorological  observations,  New  Zealand,  for  the 
Quarters  ending  Mch.  1885  to  Dec.  1886.  sm.  f>.  Sheets.  (Extract*  from  the 
Nrw  Zealand  Gazette,  1885-86.) 

il  (Hector,  J.) — [Meteorological  observations  in  New  Zealand,  1885.]  3  pp.  sm. 
f>.     (Statistics  of  New  Zealand,  1885,  p.  76.) 

Melbourne  Observatory. — Monthly  record  of  results  of  observations  in  meteoro- 
logy, terrestrial  magnetism,  etc.,  etc.,  taken  at  the  Melbourne  Observatory,  together 
with  abstracts  from  meteorological  observations  obtained  at  various  localities  in 
Victoria.  Under  the  superintendence  of  R.  L.  J.  EUery.  1887,  Jan. — Dec. 
la.  8°.    Melbourne,  s.a. 

(Meteorological  Observer,  Hobart)— Meteorological  observations  made  at 
Hobart  and  other  places  in  Tasmania  during  the  year  1886.     26  pp.  sm.  f*. 

s.i*e.a> 

Queensland  Post  and  Telegraph  Department,  Meteorological  Branch— 

Weather  chart  of  Australasia.     1887,  July  27  to  Dec.  31.    la.  £».    Sheets. 

Russell,  H.  C. — Results  of  meteorological  observations  made  in  New  Sooth 
Wales  during  1885,  under  the  direction  of  H.  C.  RnsselL  167  +  191  pp.,  15  plates, 
la.  8°.    Sydney,  1887. 

Vailghan,  J.  W.  D. — Monthly  meteorological  values  obtained  from  observa- 
tions taken  during  a  period  of  eleven  years  by  Mr.  J.  W.  D.  Vaughau,  Her 
Majesty's  Storekeeper  at  Suva,  Fyi.  1875-1885.  Extracts  from  a  paper  entitled 
"  Notes  on  the  climate  of  the  Fiji  Islands,"  furnished  Mr.  G.  H.  Boehmer,  Chief 
Exchange  Division,  Smithsonian  Institution,  by  Mr.  W.  H.  Bruce,  vice-commercial 
agent  at  Levuka,  Fiji.    sm.  8C.    Sheet. 

P  4F-— Sea. 

*  Danisches  meteorologisches  Institat  und  Deutsche   Seewarte.  — 

Tagliche    synoptische  Wetterkarten    fur    den    nordatlantischen    Ozean    und    d» 
anliegenden  Theile  der  Kontinente.     Erstes—  Drittes   Quart.      Dez.    1883 — Ao 
1884.     3  vols.,  with  charts,  f>.  Copenhague  et  Hambourg,  1886-87. 

In  the  French  language  also. 

Deutsche  Seewarte. — Resultate  meteorologischer  Beobachtungen  von  deut- 
schen  und  hollandischen  Schiffen  fiir  Eingradfelder  des  nordatlantischen  Ozeans. 
Quadrat  112.    No.  VII.    xxvi.  +  193  pp.  la.  4°.     Hamburg,  1887. 

Meteorological  department  of  the  Government  of  India,— Charts  of  the 

Bay  of  Bengal  and  adjacent  sea  north  of  the  equator,  shewing  the  specific  gravity, 
temperature  and  currents  of  the  sea  surface.     I  p.,  4  charts,  oblong  P*.     ?.l.e.a. 

. — Charts  of  "the  Bay  of  Bengal  and  adjacent  sea  north  of  the  equator, 

shewing  the  mean  pressure,  winds  and  currents  in  each  month  of  the  year.     13  pp., 
12  charts,  oblong  f°.    s.l.e.a. 

[Ministry  Of  Marine,  St  Petersburg.]— [Meteorological  observations  on 
board  ships  of  the  Russian  Fleet.  Published  by  the  Principal  Hydrographic 
Department  of  the  Marine  Ministry.  1887.  Appendix  to  Nos.  1  and  2  of  "  Joorn. 
of  Hydrography."]     vii.  +  85  pp.  la.  8°.     [St.  Petersburg],  1887. 

In  the  Russian  language. 
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Q— METEOROLOGY.— TABLES. 

GrOSSmail,  — . — Meteorologische  Division  stafeln.     4  pp.  la.  4°.    Altona,  s.a. 

*  il  Lloyd.  H.,  and  Apjohn,  [J.] — Note  on  the  value  of  the  numerical  co- 
efficient, in  the  hygro metric  formula,  applied  to  the  observations  of  the  wet  and  dry 
thermometers.    16  pp.  8°.     (Proc.  R.  Irish  Acad.) 

*  \\  Maxwell  —  mid  Stefan  — . — Theorie  des  PRychrometers.  6  pp.  la.  8°. 
(Zeitschr.  oesUrr.  Gesellsch.  Meteor.  Wien,  xvi.,  1881,  Mai.) 

(Office  Of  the  Chief  Signal  Officer,  Washington.)— Tables  for  use  in  deter- 
mining the  dew-point  aod  relative  humidity.  2  +  9  pp.  8°.  Dated,  Washington, 
1887. 

Benny.  H.  L. — On  a  new  barometric  formula  for  mountain  heights,  in  which  the 
hygrometnc  condition  of  the  atmosphere  is  systematically  considered.  Read,  Jan.  8, 
1855.     12  pp.  la.  4°.     [  Trans.  R.  Irish.  Acad.,  xxiii.,  part  ii.,  p.  437.] 

, — On  the  constants  of  the    barometric  formula)  which  make    correct 

allowance  for  the  hygrometric  state  of  the  atmosphere.  Read,  June  14,  1858.  46 
pp.  la.  4°.     [Trans.  R.  Irish.  Acad.,  xxiii.,  part  ii.,  jp.  623.] 


Strachey,  R. — On  the  computation  of  the  harmonic  components  of  a  series 
representing  a  phenomenon  recurring  in  daily  and  yearly  periods.  Bead,  May  13, 
1886.     19  pp.,  1  table,  8°.    (Proc.  R.  Soc.,  xlii.,  p.  61.) 

||  . — Tables  and  formula)  to  facilitate  the  computation  of  harmonic  co- 
efficients.    44  pp.  la.  4°.     {Hourly  Readings,  1884,  iv.,  App.) 

II  Weihrauch,  K. — Neue  Untersuchungen  iiber  die  Bessel'  sche  Formel  und 
deren  Verwendung  in  der  Meteorologie.  46  pp.  la.  8°.  Dorpat,  1888.  (Schrift. 
Natvrf.- Gesellsch.  Univ.  Dorpat.,  iv.) 

S— METEORS. 
Reale  Osservatorio  di  Brera  in  Milano. — Osservazioni  di  stelie  cadenti  fatte 

dai  Menibri  dell'  associazione  meteorica  italiana  durante  Tanno  1871.    Pubbl.  B. 
Osserv.  di  Brera  in  Milano.    N.  vii.,  Parte  ii.     114  pp.  Bin.  f°.    Milano,  1885. 

T  -PERIODICALS,  PROCEEDINGS,   TRANSACTIONS,  AND 

ANNUAL  REPORTS. 

Academia  nacional  de  ciencias  en  C6rdoba.— Boletin.    Tomo  ix.   la.  8°. 

Buenos  Aires,  1886. 

Academia  Romana. — Analele.  Serie  IT.  Tom.  ir.-vii.,  Sectiuuea  ii. ;  viii., 
Sect,  i.-ii. ;  ix.,  Sect  i.,  and  ii.,  1  and  2.  1881-87.  9  vols.,  with  plates,  4°. 
Bucuresci,  1884-88. 

Acadfonie  des  Sciences,  Farifl. — Comptes-Bendus  hebdomadaires  des  stances. 
.     .    .   Tomes  civ.— cv.,  1887.     2  vols.  4°.     Paris,  1887. 

American  geographical  society  of  New  York.— Journal.    Vols,  xvii.-xix., 

1885-87.     3  vols.,  with  plates,  la.  8°.    New  York,  s.a. 

American  Meteorological  Journal.— a  monthly  review  of  meteorology, 

medical  climatology,  and  geography.    Edited  by  M.  W.  Harrington  and  A.  L 
Botch.    Vol.  III.",  May,  1886— April,  1887.    la.  8°.     Ann  Arbor,  s.a. 

American  Philosophical  Society.— Proceedings  of  the  American  Philo- 
sophical Society  held  at  Philadelphia  for  promoting  useful  knowledge.  Vol.  xxiv., 
Jau.-Dec.  1887.     1  vol.,  with  plates,  la.  8°.    Philadelphia,  1887. 

Archives  des  sciences  physiques  et  natnrelles.  —  Troisieme  periode. 

Tomes  xvii.-xviii.    2  vols.,  with  plates,  8°.     Geneve,  1887. 

*  Archives  des  sciences  physiques  et  natnrelles.— Tables  generates  des 

auteurs  et  des  matieres  de  1846  a  1878.    Periode  de  1846  a  1857,  Tomes  i.-xxxvi. 
Nouvelle  periode,  1858  a  1878,  Tomes  i.  a  lxiv.    2  +  737  pp.  8°.    Geneve,  1886. 

Azambuja,  G.  A.  de.—  Annuario  da  Provincia  do  Bio  Grande  do  Sul  para  o 
anno  de  1888.     Quarto  anno.    328  pp.  sm.  8°.    Porto  Alegre,  1887. 

Botanic  Gardens,  Georgetown. — Report  on  the  Botanic  Gardens  and  their 
work  for  the  year  1886.  (By  G.  S.  Jenman.)  36  pp.  sm.  f°.  Georgetown, 
1887. 
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British  Association  for  the  Advancement  of  Science.— Report  of  the 

56th  mill  57th  meetings    .     .     .    held  at  Birmingham  in  1886  and  at  Manchester 
in  1887.    2  vols.,  with  plates,  8°.     London,  1887-88. 

Bureau  central  meteorologique  de  Pranoe.— Annales  .  .  .  pubiiees 
par  £.  Mascart. 

Aunee  1884.     II.  1/*  partie.     Observations  francaises  et  algeriennes.      1   vol. 

la.  4°.     Paris,  1887. 
1885.      I.  Etude  des  orages  en  France  et  memoires  divers.     1  vol.,  with 
plates,  la.  4°.    Paris,  1887. 

III.  Pluies  en  France.    1  vol.,  with  plates,  la.  4°.    Paris,  1887. 

IV.  Meteorologie  generale.     1   vol.,  with  plates,  la.  4°.      Paris, 

1887. 

Bureau  of  Industries,  Toronto.— Annual  report  of  the  Bureau  of  Industries 
for  the  Province  of  Ontario,  1886.  xiii.  +  410  pp.  la.  8°.  Toronto,  1887. 
(Sessional  Papers,  xix.,  Part  vi.,  1887.) 

*  Cie  et  TeiTe.— R«vue  populaire  d'astronomie,  de  meteorologie,  et  de  physique 
du  globe.  2e  sene,  aunee  iii. ;  1"  Mars  1887—15  Fevrier  1888.  1  vol.,  with  plates, 
8°.     Bruxelles,  s.a. 

Comite  international  des  Poids  et  Mesures.— Proces-verbaox  des  seances 

de  1886.     236  pp.  8°.     Paris,  1887. 

Deutsche  Seewarte.— Monatsbericht  der  Deutschen  Seewarte  fur  jeden  Monat 
der  Jahren  1886-87.    Jahrg  x.-xi.     2  vols.,  with  plates,  la.  8°.     Hamburg,  s.a. 

Franklin  Institute,  Philadelphia.— The  journal  of  the  Franklin  Institute, 
devoted  to  science  and  the  mechanic  arts,  published  by  the  Institute,  under  the 
direction  of  the  Committee  on  publication.  Third  series,  vols,  xciii-xeiv.,  1887. 
2  vols.,  with  plates,  8°.     Philadelphia,  1887. 

(Government  Observatory,  Bombay.)— Report  on  the  condition  and  pro- 
ceedings of  the  Government  Observatory,  Colaba,  for  the  year  which  ended  with 
the  30th  June  1887.     11  pp.  f\     s.l.e.a. 

Hansa.— Zeitschrift  fur  Seewesen.  (Redigirt  und  herausgegeben  von  W.  VOn 
Freeden.)     xxiv.  Jahrg.,  1887.    sm.  f\     Hamburg,  s.a. 

Hinrichs,  Gh— Bulletin  of  the  Iowa  Weather  Service.  1886.  30  pp.  la.  8°. 
Iowa  City,  1886. 

.—Fifth  biennial  report  of  the  Central  Station  of  the   Iowa   Weather 

Service.    37  pp.  8°.    Des  Moines,  1887. 

Hydrographisches  Amt  der  Admiralitat,  Berlin.— Annaien  der  Hydro- 

graphie  und  maritimen    Meteorologie,     Organ  des  hydrographischen  Amtes  und 
der  Deutschen  Seewarte.    xv.  Jahrg.,  1887.     With  plates,  la.  8°.    Berlin,  s.a. 

Institutul  meteorologie  al  Romaniei.— Analele  .    .    .  de  S.  C.  Hepites. 

Tom.  ii.  1886.     1  vol.,  Avith  plate,  la.  4°.     Bucuresci,  1888. 

In  the  French  language  also. 

Kaiserliche  Akademie  der  Wissenschaften,  St  Petersburg— Rq*T- 

torium  fur  Meteorologie.     .     .     .    Redigirt  von  Dr.  Bl,  Wild.     Bd.  x.,  with  plates, 
sm.  f°.     (St.  Petersburg),  1887. 

Title  page  in  Russian  language  also. 

Kais.  Konigl.  geographische  Gesellschaft  in  Wien.— Mittheilungen.  iss7. 

Redigirt  von     .     .     .    F.  Kitter  VOn  Le  Monnier.    xxx.  Bd.  (der  neuen  Folge 
xx.)     1  vol.,  with  plates,  la.  8°.    Wien,  1887. 

K.  K.  hydrographisches  Amt,  Pola.— Mittheilungen  aus  dem  Gebiete  des 
Seewesens.     Jahrg.  1887.     xv.  Band.     With  plates,  la.  8°.    Pola,  1887. 

Contains  also  some  unnumbered  pages  of  meteorological  observations  recorded 
at  Pola  during  1886-87. 

II  Kew  Observatory. — Report  of  the  Kew  Committee  for  the  year  ending 
October  31,  1887,  with  appendices  containing  results  of  magnetical,  meteorological, 
and  solar  observations  made  at  the  Observatory.  26  pp.  8°.  London,  1887, 
(Proc.  R.  Soc,  1887.) 

Konigl.  sachs.   meteorologisches  Institut.— Jahrbuch.    1886.     Viertcr 

Jahrg.     1  vol.,  with  plates,  la.  4°.     Chemnitz,  1887. 

*  London,  Edinburgh,  and  Dublin  Philosophical  Magazine  and  Journal  of 
Science.    Conducted  by  sir  R.  Kane,  Sir  W.  Thomson,  and  W.  Francis. 

Fifth  series.     Vols,  xxiii.-xxiv.,  1887.     2  vols.,  with  plates,  8°.    London,  s.a. 
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Manchester  Literary  and  Philosophical  Society.— Memoirs.   Third  series. 

Vol.  x.     1  vol.,  with  plates,  8°.    London,  1887. 

After  this  date  the  "  Memoirs  "  are  included  iu  the  "  Proceedings." 

. — Proceedings.    Vols,  xxv.-xxvi.     Sessions  1885-7.    2  vols,  with  plates, 

8C.     Manchester,  1886-87. 

•         • 

(Melbourne  Observatory.)— Twenty-first  and  twenty-second  reports  of  the 
Board  of  Visitors  to  the  observatory ;  together  with  the  annual  report  of  the  Govern- 
ment Astronomer.    2  vols.  f°.    Melbourne,  F.a. 

Meteorological  Commission.  Cape  of  Good  Hope.— Report    ...    for 

the  year  1886.    vi.  +  28  pp.,  13  plates,  sm.  f°.    Cape  Town,  1887. 

Meteorological  CoiUICil,  London. — Keport  of  the  Meteorological  Council  to 
the  Royal  Society,  for  the  year  ending  31st  of  March  1887.  130  pp.  la.  8°. 
London,  1888. 

(Meteorological  Office,  Bengal.) — Administration  report  of  the  meteorological 
Reporter  to  the  Government  of  Bengal  for  the  year  1886*67.  13  pp.  sm.  f°. 
s.i.e.a. 

[Meteorological  Office,  India.] — Keport  on  the  administration  of  the  meteoro- 
logical department  of  the  Government  of  India  in  1886-87.     90  pp.  f6.    s.1.e.a.     •     . 

Meteorological  Office,  London. — Quarterly  weather  report  of  the  Meteoro- 
logical Office  for  1878.  (Preface  by  R.  H.  Scott.)  1  vol.,  with  plates,  la.  44\ 
London,  1887. 

— — . —  The  monthly  weather  report  of  the  Meteorological  Office  for  the  year 

1886.  I  vol.,  with  plates,  la.  4°.    London,  1887. 

Meteorological  Service,  Dominion  of  Canada.— Monthly  weather  review. 

1887,  Jan. — Dec.     With  plates,  la.  4°.    s.i.e.a. 

. — Report    .    .    .    by  C.  Carpmael.    For  the  year  ending  December  31, 

1881.     xxvii.  +  177  pp.,  7  plates,  la.  8°.     Ottawa,  1887. 

Miniature  d6  lit  Marine  et  des  Colonies,  Paris.— lievue  maritime  et 

Coloniale.     Tomes  xciii.-xcvi.    4  vols.,  with  plates,  la.  8°.    Paris,  1887-88. 

*  Nature. — A  weekly  illustrated  journal  of  science.  Vols,  xxxv.-xxxvi. 
1886-87.    2  vols.  la.  8°.    London  and  New  York,  1887. 

*  Nature,  La. — Kevuo  des  sciences  et  de  leurs  applications  aux  aits  et  a 
Tindustrie.  Journal  hebdomadaire  il lustre.  Kedacteur  en  Chef  Q-,  Tissandier. 
xve  ann6e,  1887.  lcr  et  2e  Semestrcs.    2  vols.    sm.  f.    Paris,  s.a. 

Naturforschende  Gesellschaft  in  Emden.-— Einuudsiebeuzigstcr  Jahres- 

bericht.     1885-86.     106  pp.  8°.    Emden,  1887. 

Naturwissenschaftlicher  Verein  fiir  Steiermark.— Mittheilungen.    Heft 

1  und  5,  1863  und  1867  ;  II.  Bd.,  Heft.  1-2,  1868-69  ;  Jahrg.  1872-86.  18  vols., 
with  plates,  la.  8°.     Graz,  1863,  1868,  1870,  1872-87. 

*  Nautical  Magazine  for  1887.  New  series.  A  journal  of  papers  ou  subjects 
connected  with  maritime  affairs.    Vol.  lvi.    8°.    London,  s.a. 

Nederlandsch    Aardrijkskundig    Genootschap.  —  Tijdschrift    .    .    . 

fevestigd  te   Amsterdam,  onder    redactie    van   C.   M.   Kan,    en   J,   JE.   C.    A. 
'immerman.    Tweede  serie.   Deel  III.    Meer  uitgebreide  artikelen.     1  vol.,  with 
plates,  8°.    Amsterdam,  1887. 

New  England  Meteorological  Society.— Bulletin.    1887,  Jan.— Dec.   Nos. 

£7-38.    la.  8°.    s.i.e.a. 

01)3ervatoire  de  MontSOUris. — Annuaire  de  l'Observatoire  de  Montsouris 
pour  Tan  1887.    Metforologie.    Agriculture.    Hygiene.    819  pp.  18°.    Paris,  s.a. 

Observatorio  astron6mico  nacional  de  Tacubaya  — Anuario   •  .   .  . 

para  el  ano  de  1888;  Kormado  bajo  la  direction  del  Ingeniero  A.  Anguiano* 
Alio  viii.    299  pp.,  1  plate,  sm.  8°.    Mexico,  1887. 

0e8terreichische  Gesellschaft  fiir  Meteorologie  und  Deutsche  meteoro- 

logische  Cresell8Chaft.—Meteoroiogi8che  Zeitschrift.  Rcdigirt  von  J.  Hann 
una  W.  Kdppen.  IV.  Jahrg.  (Zugleich  xxii.  Bd.  d.  Zeitschr.  oesterr.  Gesellsch. 
Meteor.),  1887.     With  plates,  h.  8°.    Berlin,  s.a. 
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[Office  of  the  Chief  Signal  Officer,  Washington.]— Annual  reports  of  the 

Chief  Signal  Officer  of  the  Army  to  the  Secretary  of  War  for  the  years  1885-86. 

3  vols,  with  plates,  la.  8°.     Washington,  1885-86. 

1865,  Part  ii.,  has  for  sab-title: — "Recent  advances  in  meteorology, 
systematically  arranged  in  the  form  of  a  text  book  •  •  •  prepared 
.    .    .    byW.Ferrel." 

Office  of  the  Chief  Signal  Officer,  Washington.— Monthly  weather  review. 

1887,  Jan.-Dec.     With  charts,  4°.    Washington,  1887-88. 

Petermann'8  (Dr.  A.)  Mitteilnngen  aus  Justus  Perthes'  geographiscber 
Anstalt.  Herausgegeben  von  A.  Supan.  S3  Bd.,  1887.  With  plates,  4°. 
Gotha,  s.a. 

aus     Justus    Perthes1    geographischer   Anstalt      lleransgegeben  von 

A.  Snpan.  Erganzungsband  xix.,  1887-88,  Nos.  86-«9.  With  plates,  4°.  Gotha, 
1888. 

Physikalischer  Verein  in  Frankfort  am  Main.— Jahresbericht ...  fur 

das  Kechnungsjahr  W85-86.  48  pp.,  6  sheets  of  met.  obsns.  for  1886,  2  plates, 
8°.    Frankfurt  a/M.,  1887. 

Ii  Physikalisches  Central  Observatorium,  St  Petersburg .— Jahresberich 

.  .  .  fur  1885  und  1886.  Der  Akademie  abgestattet  von  H.  Wild.  ii.  +  142  pp. 
sra.  f°.     St.  Petersburg,  1887.     (Report.  Meteor,  x.) 

Pontificia  University  Ghregoriana. — Continuaxione  del  bullettino  meteoro- 
logico  dell'  Osservatorio  del  Collegio  romano,  eon  corrispondenza  e  bibliografia  per 
l'avanzamento  della  fisica  terrestre,  fondato  dal  P.  A.  Secchi.  Vol.  xxvi.  1887. 
1  vol.  sm.  f«.     Roma,  1887. 

Royal  Alfred  Observatory,  Mauritius.— Annual  report  of  the  director 

...     for  the  year  1886.    47  pp.  f°.    s.l.e.a. 

Royal  Cornwall  Polytechnic  Society. — The  fifty-fourth  annual  report  1886. 

1  vol.,  with  plates,  8°.     Falmouth,  [1887]. 

Royal  Geographical  Society,  London.— Proceedings   ...  and  monthly 

record  of  geography.  New  monthly  series.  Vol.  ix.,  1887.  With  plates,  la.  8°. 
London,  1887. 

Royal  Irish  Academy. — Proceadin^.  Vols,  i.-x.,  1886-69.,  10  vols,  with 
plates,  8°  ;  Series  II.,  Polite  Lit.  and  Antiq.,  vol.  i.,  Science,  vols,  i.-iii.,  1869-83, 

4  vols.,  with  plates,  8*.     Dublin,  1841-83. 

Vol.  I.  and  Series  II.,  Vols.  i.  and  ii.,  arc  incomplete. 

Royal  Meteorological  Society,  London.— Quarterly  Journal.  Vol.xiii.,  1887. 
With  plates,  la.  8°.    London,  1887. 

Royal  Society  Of  Edinburgh. — Proceedings.      Vols,  xii.-xiii.,   1882-1 8 S6. 

2  vols.,  with  plates,  8°.    Edinburgh,  1884,  1886. 

Royal  Society  Of  London. — Proceedings.  Vols,  xlii.-xliii.,  1887-1888. 
2  vols.,  with  plates,  8°.    London,  1887-88. 

Royal  Society  Of  New  South  Wales.— Journal  and  proceedings  .... 
for  1886.    Vol.  xx.    Edited  by  A.  Liversidge.     1  vol.,  with  plates,  8°.    Sydney, 

1887. 

Royal  Society  Of  Tasmania.— Papers  and  proceedings  .  •  •  for  1886. 
1  vol.,  with  plates,  8°.     Hobart,  1887. 

Royal  United  Service  Institution.— Index  of  the  lectures  and  papers  con- 
tained in  Vols,  xxi.-xxx.  of  the  Journal  of  the  Royal  United  Service  Institution, 
also  of  the  names  of  their  Authors,  and  of  notices  of  books.     76  pp.  8°.    London, 

1887. 

Royal  United  Service  Institution,  London.— Journal.    Vol.  xxxi.  With 

plates,  8°.    London,  1887-88. 

Rugby  School  Natural  History  Society.— lieport   ...    for  the  years 

1886-1887.     2  vols.,  with  plutes,  8°.     liugby,  1887-88. 

Scientific  Department  of  the  Naval  Technical  Committee,  St  Peters- 
burg.— Naval  Repertory.  1887,  Nos.  1-12.  Vols.  ccxYiii.-ccxxii.  5  vols.,  with 
plates,  la.  8°.     St.  Petersburg,  1887. 

In  the  Russian  lanjruaire. 
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Service  hydrographique  do  la  Marine.  Paris.— Annaies  hydrographiques 

2B  Bene.    Tome  ix.,  annfo  1887.    With  plates,  la.  8°.    Paris,  1887. 

Smithsonian  Institution,  Washington. — Annual  report  of  the  Board  of 

Regents  of  the  Smithsonian  Institution,  sHowing  the  operations,  expenditures,  and 
condition  of  the  Institution  to  July  1885.  Part  i.  1  vol.  la.  8°.  Washington, 
1886. 

'.—  Smithsonian  contributions  to  knowledge.    Vols,  xxiii.-xxv.    3  vols., 
with  plates,  la.  4°.    Washington,  1881, 1885. 

■  — Smithsonian  miscellaneous  collections.    Vols,  xxii.-xxx.    9  vols.,  with 

plates,  la.  8°.    Washington,  1882-87. 

Societa  meteorologica  italiana. — Annuario  meteorologies  italiano.  Anno 
iii.,  1888.     1  vol.,  with  plates,  sm.  8°.    Torino,  1888. 

-  — Bolletino  mensuale  pubblicato  per  cura  dell'  oaservatorio  centrale  del 

Real  Collegio  Carlo  Alberto  in  Moncalieri.  Serie  II.  Vol.  vii.,  1886-87.  With 
plates,  sm.  f°.    Torino,  1887. 

Soci6t6  de  G^Ographie  de  Geneve.— Le  Globe.  Journal  geographique. 
Tomes  xxiv.-xxvi.     Quatriemc  se>ie,  Tomes  v.-vi.    8  vols.  8°.    Geneve,  1885-87. 

Soci6t6  des  sciences  natnrelles  de  NeuchateL— Bulletin.    Tome  xv., 

1884-86.     1  vol.,  with  plates,  8°.     Neuchatel,  1886. 

Society  Of  Art8.  London. — Journal.  Vol.  xxxv.  From  November  1886  to 
November  1887.     With  plates,  la.  8°.    London,  1887. 

Symons's  monthly  meteorological  magaziue.  Vol.  xxii.,  1887.  8°.  London, 
s.a. 

Ufficio  centrale  di  meteorologia  italiana.— Annaii.   Serie  ii.    Vol.  vi., 

Partes  I. — iii,  1884.  (Introduzione  del  P.  Tacchini.)  3  vols.,  with  plates,  sm.  f°. 
Roma,  1887. 

Yorkshire  Philosophical  Society. — Annual  report   ...   for  1887.   46 

pp.,  1  plate,  la.  8°.    York,  1888. 


U— RAINFALL. 
(Adelaide  Observatory.)-— Rainfall.    1886.   Jan.-Dec.   4°.   sJ.e.a. 

Barrington,  R.  M. — The  drought  of  1887,  and  some  of  its  effects  on  Irish 
agriculture :  illustrated  with  maps.  A  paper  read  before  the  Statist,  and  Social 
Inquiry  Soc.  of  Ireland,  3rd  Jan.  1888.  27  pp.,  1  tabular  form,  2  maps,  8°.  Dublin, 
1888. 

*  Ii  Bateman,  J.  F. — Meteorology  :  rainfall.  With  remarks  by  Sir  J, 
Fayrer,  B.  Latham,  and  others.  24  pp.  8°.  London,  s.a.  [Trans.  Vict.  Inst. 
London. ~\ 

II  Blanford,  H.  F. — On  the  influence  of  Indian  forests  on  the  rainfall.  15  pp. 
la.  8°    Calcutta,  1887.    (Journ.  Asiat.  soc.  Bengal,  \yi.9  pari  ii.,  1887,  No.  1.) 

*  Dunbar,  W. — Account  of  the  rain  that  has  fallen  at  Dunse,  in  Berwickshire, 
from  the  1st  of  October  1768  to  the  1st  of  October  1769,  .  .  .  2  pp.  8°.  (Essays 
Obs.  Phil.  Soc.  Edinb.  iii.,  1771,  p.  ix.) 

*  II  Fayrer,  Sir  J. — Rainfall  and  climate  in  India.  86  pp.,  1  plate,  8°.  London, 
s.a.     [  Trans.  Vict.  Inst.,  London."] 

(Hall,  M.)— Jamaica  rainfall  for  the  year  1886.    6  pp.  f°.    Kingston,  1887. 
This  forms  No.  82  of  the  Jamaica  Weather  Report. 

Harvey,  C.  W. — Rainfall  in  Herts.  For  the  months  of  January  1884  to  Dec. 
1887.    Oblong  sm.  8°.     Sheets. 

||  Kerner  V.  Karilaun,  F.  Bitter. — Untersuchnngeniiber  die  Schneegrense  im 
Gebiete  des  mittleren  Innthales.  62  pp.,  1  plate,  la.  4°.  Wien,  1887.  (Denkschr. 
math.-naturw.  Classe  k.  About.  Wissensch,  Bd.  liv.) 

Manchester,  Sheffield,  and  Lincolnshire  Railway.— Monthly  statement 

of  rain  fallen  in  the  year  ending  81st  December,  1887.    la.  8°.    Sheet. 

Observatorilim  te  Batavia*  —  Regenwaarnemingen  in  Nederlandsch-Indie. 
vii.-viii.  Jaarg.,  1885-86.  Door  J.  P.  Van  der  Stok.  2  vols.  8°.  Batavia, 
1886-87. 

Title  page  and  Preface  in  English  language  also. 


1 3cS  Report  of  the  Meteorological  Council. 

Russell,  EL  C. — Results  of  rain  and  river  observation*  made  in  New  South 
Wales,  and  part  of  Queensland,  during  1886.     87  pp.,  4  diagram*,  la.  8°.     Syduey, 

1887. 

Service  meteorologique  algerien. — Quantity  de  pluics  recueillies  en  Algerie 
de  l'anntic  1877  a  l'anuee  1886  inclus.     11  pp.,  1  plate,  »m.  f°.    Alger,  1888. 

Smith,  H. — Hainfall :  results  of  30  years'  observations  on  the  Beverley  Road, 
Hull,  from  October  1st,  1857,  to  September  30th,  1887.    4°.     Sheet. 

Symons,  Gh  J. — British  rainfall,  1886.  On  the  distribution  of  rain  over  the 
British  Isles,  during  the  year  1886,  as  observed  at  nearly  2,500  stations  in  Great 
Britain  and  Ireland,  with  articles  upon  various  branches  of  rainfall  work.  48  +  217 
pp.,  6  plates,  8°.     London,  1887. 

W[alC0tt],  R.  B. — Summary  of  rainfall  [at  Barbados].  1883.  Jan.-S«pt.  and 
year. 

(Weihrauch,  K.) — Bericht  fiber  die  Ergebnisse  der  Beobachtungen  an  den 
licgenstatiouen  der  kaiserlichen  livliindischcn  gemeinnutiigen  and  okouomischen 
Societat  fur  das  Jahr  1886.     13  pp.  la.  4n.     Dorpat,  1887. 

Wild,  H. — Die  Regen-Verhaltnisse  des  russischen  Rciches.  V.  Supplement- 
band  zuiii  liepert.  fur  Meteor,  herausgegeben  von  der  kaiserlichen  Academic  der 
Wissenschaftt'U.  ii.  +  120  +  iv.  +  95  +  eclxxxvi.  +  I  pp.,  with  Atlas  containing 
6  charts.     I  vol.  la.  4°,  1  vol.  la.  f°.     St,  Petersburg,  1887. 

II  Wills,  J.  T. — Hainfall  in  Australia.  Value  of  rain  and  irrigation*  13  pp., 
2  plates,  la.  8°.     {Scott.  Geogr.  Mag.  1887,  April). 

W— TEMPERATURE. 

II  Aitken,  J. — Note-  on  solar  radiation.  4  pp.  8C.  {Proc.  R.  Soc.  Edinb.,  1887, 
Mch.,p.  118.) 

*  II  Callendar,  H.  L. — On  the  practical  measurement  of  temperature :  experi- 
ments made  at  the  Cavendish  Laboratory,  Cambridge.  Read  June  10,  1886. 
70  pp.,  3  plates,  la.  4°.  London,  1887.  {Phil.  Trans.,  clxxviii.,  1887,  A., 
p.  161.) 

II  D[avis],  W.  M. — Snow  as  a  cause  of  cold  weather.  2  pp.  8°.  Dated,  Cam- 
bridge, January  1887.     (-4mer.  Meteor.  Journ.) 

Dechevrens,  M. — Sur  les  variations  de  temperature  observers  dans  les  cyclones. 
2e  Note.   .17  pp.  la.  4U.     Ki-ka-wei,  1887. 

II  Denza,  P. — Sulla  inversione  dclla  temperatura  nel  gennajo  1887.  7  pp.  la.  8°. 
(Milano,  1887.)     {Bend.  if.  1st.  Lombardp,  Serie  II.,  Vol.  xx.,/cwc.  v.-vi.) 

II  Doering,  0. — La  variabilidad  interdiurna  de  la  temperatura  en  algunos  puntos 
do  la  RepubHca  Argentina  y  de  America  del  Sur  en  general.  IV.  Variabilidad  dc 
la  temperatura  en  Concordia.  36  pp.  la.  8°.  Buenos  Aires,  1887.  (Bol.  acad.  nac. 
cienc.  COrdoba,  ix.,  p.  315.) 

*  Edinburgh. — Observations  on  Dr.  Wilson's  thermometer  taken  at  Edinburgh, 
*  .  .  .  1764-70..  3  pp.  8°.  {Essays  Obsns.  Phil.  Soc,  Edinb.,  iii.,  1771, 
p.  xviii.) 

[Editorial  Committee  of  the  Norwegian  North  Atlantic  Expedition.] 

—Den  Norske  Nordhavs  Expedition,  1876-1878.  XVIII*.,  XVIIIb.  Nordhavets. 
Dybder,  Temperatur  og  Stnpmniuger  ved  H.  JCohn.  2  vols.,  with  plates,  f*. 
Christiana,  1887. 

In  the  English  language  also. 

Gordon,  A.  R. — Charts  showing  the  mean,  monthly  and  annual  temperature*  of 
Hudson's  Bay  region  and  Eastern  Canada,  October  1885  to  September  1886.  13 
charts,  oblong  t'°.     s.l.e.a. 

Hanghton,  S. — New  researches  on  sunheat,  terrestrial,  radiation,  &c  Read, 
Nov.  9,  1885.  76  pp.,  9  plates,  la.  4°.  Dublin,  1886.  {Cunningham  Mem.,  No.  iii., 
if.  Irish  Acad.) 

II  Hazen,  H.  A. — Effects  of  solar  radiation  upon  thermometer  bulbs  having 
different  metallic  coverings.  Abstract.  2  pp.  8°.  {Trans.  Phil.  Soc.  Washing- 
ton.) 

||  .—Thermometer  exposure.     11   pp.  8°.     {Amer.  Meteor.  Journ.,  1886, 

June.) 
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*  HenslOW,  Q. — The  Journal  of  the  Royal  Horticultural  Society.  Vol.  VIII. 
The  frost  report  on  the  effects  of  the  severe  frosts  on  vegetation  during  the  winters 
1879-80  and  1880-81.     5  +  lxv.  +  338  pp.  8°.     8.1.,  1887. 


Hill,  S.  A. — On  the  ground  temperature  observations  made  at  the  Old 
Observatory,  Allahabad.  24  pp.,  2  plates,  fu.  (Indian  Meteor. Mem.,  iv.,  purt  iii., 
p.  139.) 

||  . — Professor  Langley's  researches  on  solar  heat.    A  criticism  of  certain 

points.    7  pp.  la.  8°.     (Quart.  Journ.  R.  Meteor.  Soc.,  xiii.,  1887,  p.  85.) 

II  Kostlivy,  S. — t)ber  die  Temperatur  von  Prag.  32  pp.  la.  4°.  Prag,  1887. 
(Abhandl.  kwhrn.  Gesellsch.  Wissensch.,  vii.  Folge,  ii.  Bd.) 

II  Lang,  C. — Die  Vorausbestimmung  des  Nachtfrostes.  Vortrag,  gehalten  ini 
Oartenbauverein  zn  Munchen.  17  pp.  la.  8°.  Braunschweig,  1887.  (Das 
Wetter.) 

II  Lefroy,  Sir.  J.  H. — Second  report  of  the  Committee  .  .  .  appointed  for 
the  purpose  of  reporting  upon  the  depth  of  permanently  frozen  soil  in  the  polar 
regions,  its  geographical  limits  and  relation  to  the  present  Poles  of  greatest  cold. 
Drawn  up  by  General  Sir  J.  H.  Lefroy  (Reporter).  7  pp.  8°.  (Rep.  Brit.  Assoc, 
advanc.  sc,  1887.) 

Lloyd,  H. — Attempt  to  deduce  the  general  laws  of  the  variations  of  temperature 
at  the  earth's  surface  from  those  of  solar  and  terrestrial  radiation.  Read,  June  24, 
1878.     10  pp.  la.  4°.     (Trans.  R.  Irish  Acad.,  xxvi.,  Science,  p.  465.) 

Meteorological  Office,  India.— Abstract  of  the  results  of  the  thermometric 
observations  taken  at  the  Meteorological  Office,  Chowringhce,  in  the  months  of 
January  to  December,  1887.    sm.  f°.    Sheets. 

. — Results  of  the  thermoinetrical  observations  taken  at  the  Meteorological 

Office,  Chowringhee,  from  2nd  January  1887  to  31st  December  1888.  sm.  f>. 
Sheets. 

II  Meyer,  H. — Ueber  die  Haufigkeit  des  Vorkommens  gegebener  Temperatur- 
gruppen  in  Norddeutschland.  15  pp.  la.  8°.  (Meteor.  Zeitschr.,  1887,  Dez., 
p.  428.) 

||  Mill,  H.  R. — Marine  temperature  observations.  9  pp.  la.  8°.  (Quart.  Journ, 
R.  Meteor.  Soc.,  xiii.,  1887,  p.  192.) 

||  . — On  the  physical  conditions  of  the  water  in  the  Clyde  sea-area.    Read 

before  the  Soc,  16th  Feb.  1887.    25  pp.  8°.     (Proc.  Phil.  Soc.  Glasgow.) 

*  ||  Newbold,  [T.  J.] — On  the  temperature  of  the  springs,  wells  and  rivers  of 
India  and  Egypt,  and  of  the  sea  and  table-lands  within  the  tropics.  Read,  Feb.  22, 
1844.     15  pp.  la.  4°.     [Phil.  Trans.,  1845,  p.  125.] 

||  Wild)  H. — On  the  determination  of  the  true  air  temperature.  (Zeitschr.  oestcrr. 
Gesellsch.  Meteor.,  Wien,  1885,  May,  p.  161.)  Translated  by  H.  A.  Hazen,  with 
additional  notes.    15  pp.  la  8°.     (Amer.  Meteor.  Journ.,  If.,  1886,  Jan.,  p.  401.) 


WollHy,  E. — Untersuchungcn  tiber  die  Feuchtigkeits-  und  Temperaturver- 
hiiitnisse  des  Bodens  bei  verschiedener  Neigung  des  Terrains  gegen  den  Horizont 
70  pp.  8°.  (Forschungen  aufdem  Geb.  Agrik.-phys.,  Heidelberg.  Bd.  ix.,  Heft  1.) 

|| . — Untersuchungen  iiber  die  Feuchtigkeits-  und  Texnperaturvcrhaltnissc 

des  Bodens  bei  verschiedener  Neigung  des  Terrains  gegen  die  Hiinmelsrichtung  und 
gegen  den  Horizont.  54  pp.  8°.  (Forschungen  auf  dem  Geb.  Agrik.-phys. , 
Heidelberg,  Bd.  x.,  Heft  1.) 

X— WEATHER  TELEGRAPHY  AND  PREDICTION. 

*  Blake,  C.  C. — The  Future.  A  calculation  of  the  coming  weather  through 
astronomical  mathematics.  Vol.  i.  Nos.  1-12;  ii.  Nos.  1-10.  la.  f'.  sheets.  Kich- 
land,  1885-87. 

*  Dftllet,  G. — I*  prevision  du  temps  et  les  predictions  nieteorologiques.  836  pp. 
sm.  8°.    Paris,  1887. 

D[avis],  W.  M. — Weather  prediction  in  New  Zealand,    sin.  f».    Slip. 

||  (Hinrichs,  Gr.) — Examination  of  the  practical  value  of  the  flag  signals  of  the 
U.  S.  Signal  Service.     4  pp.  la.  8°.     (Iowa  Weather  Bull.,  1886.) 

||  Hoffmann,  H. — Phaenologie  und  Wctterprognose.  4  pp.  la.  8°.  (Meteor. 
Zeitschr.,  1887,  Apt ,  p.  129.) 
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Imperial    Japanese  meteorological   central  observatory,    Tokio.— 

Cautionary  signals.     2  pp.  sm.  f°.     Dated,  Tokio,  January,  1887. 

II  Jenkins,  B.  G. — On  forecasting  the  weather.  7  pp.,  1  plate,  8°.  Brussels, 
1887.     {Bull,  acad.  R.  Belgique,  3mc  serie,  t.  xiii.,  1887,  No,  4.) 

T— WINDS,  STORMS,  AND  CYCLONES. 

II  Augtt&tin,  P.— Cher  die  jahrliche  Periode  der  Richtangdcs  Windes.  Zweiter 
Theil.  42  pp.  8°.  {Sitzungsb.  konigl.  bo  km.  Gesellsch.  Wisscnsch.,  1887, 
Juni  17.) 

II  Colladon,  D. — Reponse  aux  observations  de  M.  II.  Faye,  formulee*  dans 
les  seances  des  14  et  21  mars,  sur  la  theorie  des  trombes  ascendantcs.  Seance  du 
18  avril  1887.     8  pp.  4°.     (Compt.  rend.  acad.  sc,  Paris,  civ.) 

Dallas,  W.  L. — Memoir  on  the  winds  and  monsoons  of  the  Arabian  Sea  and 
North  Indian  Ocean.     45  pp.,  10  plates,  la.  4°.     Calcutta,  1887. 

Dechevrens,  M. — LMnclinaison  des  vents  sur  l'horizon.  3e  note.  Premiere 
aunee  d'observatious,  188G.     35  pp.,  4  plates,  la.  4°.     Zi-ka-wei,  1887. 

|| .—  On  vertical  currents  in  cyclones.     [Translated  by  H.  A.   HftSffll) 

with  additional  note.]      18  pp.  la.  8°.     (Amer.  Meteor.  Journ.  1886,  Aug.,  p.  170.) 

||  Hann.  J. — Der  taglichu  und  jahrliche  Gang  der  Windgeschwindigkeit  und 
der  Wiudrichtnng  auf  der  Insel  Lesina.  Mit  einem  Beitrag  zur  Charakterisirung 
der  Bora  und  des  Scirocco.  Krste  Mittheil.  IS  pp.  la  8°.  (Ann.  Hydr.  Mar, 
Meteor.,  Berlin,  1888,  H*>ft  1,  p.  30.) 


Harding,  C. — The  storm  and  low  barometer  of  December  8th  and  9th,  1886. 
13  pp.  la.  8U.     (Quart.  Journ.  R.  Meteor.  Soc.,  xiii.,  1887, p.  201.) 

(Harries,  H.)— Cold  winds.  ll  pp.  8°.  [Longman* s  Mag.,  1888,  Apt., 
p.  620.] 

[Hazen],  H.  A.— A  sensitive  wind-vane.  2  pp.  8°.  (Science,  ix.,  1887, 
p.  295.) 

II  Hazen,  H.  A. — Tornado  generation.  5  pp.  la.  8°.  {Amer.  Meteor.  Journ., 
1884,  Sept.,  p.  172.) 

II  [Hazen],  H.  A — Wind  and  barometer.  6  pp.  la.  8°.  (Amer.  Meteor.  Jour*., 
\8$7,Apl.,p.  561.) 

||  Hill,  S.  A. — Some  anomalies  in  the  winds  of  northern  India,  and  their  relation 
to  the  distribution  of  barometric  pressure.  44  pp.,  3  plates,  la.  4°.  London,  1887. 
{Phil.  Trans., vol.  178,  1887,  A., p.  335.) 

(Hong-Kong  Observatory.) — Report  on  information  issued  in  1886  concerning 
typhoons.     2  pp.  sm.  f°.     (Gov.  Notification,  No.  534.) 

Hydrographic  Office,  Washington. — Waterspouts  off  the  Atlantic  coast  of 
the  United  States.  January  and  February,  1888.  Suppl.  to  the  Pilot  Chart  of 
the  North  Atlantic  Ocean  for  March,  1888.     f°.     Sheet. 

||  . . — West  Indian  hurricanes  and  the  law  of  storms.     f°.     Sheet.     (From  the 

Pilot  Chart  of  the  N.  Atlaniic  Ocean,  Sept.,  1887.) 

||  Knipping,  E. — Taifunbahnen  bei  Japan,  nebst  Winken  zum  Manovriren. 
6  pp.,  1  plate,  la.  8°.     (Ann.  Hydr.  Mar.  Meteor.,  1887,  Marz.) 

||  Montigny,  C—  Influence  des  bourrasques  sur  la  scintillation  des  etoiles. 
25  pp.  8°.  Bruxelles,  1887.  (Bull.  acad.  R.  Belgique,  3me  serie,  xiv.,  1887,  No. 
12.) 

||  Ragona,  D. — Studii  coniparativi  sulla  frequenza  dei  venti  in  tre  luoghi  della 
provincia  di  Modena.  40  pp.  8°.  (Venezia,  1887.)  (Atti.  R.  1st.  veneto  sc.  lelt. 
ed  arti,  serie.  vi.,  t.  v.) 

||  Rykatschew, — . — Die  Vertheilung  der  Winde  und  des  Luftdruckes  am 
Caspischen  Meere.  Der  Akademie  vorgelegt  am  26  Mai,  1687.  61  +  xxxvi.  pp., 
6  plates.  6in.  f°.     (St.  Petersburg),  1887.     (Repert.  Meteor,  xi.,  No.  2.) 

||  Schiick,  A. — Taifune  an  der  Sudkiiste  Japans  20-23  und  30  September  1869. 
20  pp.,  1  plate,  8°.     (  Verhandl.  Vcr.  Naturw.    Unterhalt.  Hamburg,  vi.,  1883-85.) 

*  Shaler,  N.  S. — The  instability  of  the  atmosphere.  25  pp.,  1  plate,  la.  8°. 
[Scribner's  Mag.,  ii.,  1887,  Aug., p.  197.] 

||  Waldo,  F. — Absolute  reduction  of  wind  observations  at  sea.  7  pp.  la.  8°. 
{Amer.  Meteor.  Jourtt.,  1887    Oct.) 
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*  White,  JL — Remarks  on  the  winds,  tides  and  currents  of  the  ocean,  with  other 
phenomena,    iv.  +  175  pp.  8°.    London,  1846. 


Z— MISCELLANEOUS. 

*  Admiralty,  London. — East  coast  of  Ireland,  with  the  Irish  Channel.  Com- 
piled from  the  latest  Government  Surveys.     1885.     1  chart,  la.  f>.    London,  1886. 

* *-. — Holyhead  Harbour.     Surveyed  by  Staff  Commr.  T.  II.  Tizard,  R.N., 

assisted  by  Staff  Commr.   C.   H.   Langdon  and    Mr.  G.  Jamieson,  K.N.   1880. 
1  chart,  la.  f°.    London,  1881. 

*  Arctic  Expeditions. — Further  papers  relative  to  the  recent  Arctic  expeditions 
in  search  of  Sir  John  Franklin,  and  the  crews  of  H.M.S.  "  Erebus  "  and  "  Terror." 
iv.  +  958  pp.,  29  maps  and  plates,  sm.  f>.     London,  1855. 

*  . — Further  papers  relative  to  the  recent  Arctic  expeditions  in  search  of 
Sir  J.  Franklin,  and  the  ci-ews  of  Her  Majesty's  Ships  "  Erebus  "  and  "  Terror  " ; 
including  the  reports  of  Dr.  Kane  and  Messrs.  Anderson  and  Stewart.  .... 
In  continuation  of  Papers  presented  in  September  1854-5.  Presented  to  the 
House  of  Commons,  1856.    v.  +  95  pp.,  2  plates,  sm.  f\     London,  [1856]. 

Board  Of  Trade. — Abstracts  of  the  returns  made  to  the  Board  of  Trade  of 
shipping  casualties  which  occurred  on  or  near  the  coasts  or  in  rivers  and  harbours 
of  the  United  Kingdom,  from  the  1st  July  1884  to  the  30th  June  1835  ;  *  .  .  . 
with  charts  and  appendices.     1  vol.,  with  charts,  sm.  f\     London,  1887. 

BOgHSlaWSki,  Gh  V.  und  Krtimmel,  0.— Handbuch  der  Ozeanographie  von 
Dr.  G.  v.  Boguslawski  und  Dr.  O.  Krummel.  Bd.  II.  Die  Bewegungsformen  des 
Meeres  von  Dr.  O.  Krummel.  Mit  einem  Beitrage  von  Prof.  Dr.  K.  Zoppritz. 
xv.  +  592  pp.,  1  chart,  8°.     Stuttgart,  1887. 

BnrgOBS,  B. — A  brief  history  of  the  Royal  United  Service  Institution.  37  pp., 
4  plates,  8°.    London,  1887. 

[Editorial  Committee  of  the  Norwegian  North  Atlantic  Expedition.] 

— Den  Norske  Nordhavs-Expedition,  1876-1878.    xvii.,  Zoologi.     Alcyonida  ved 
D.  C.  DanielSSen.     1  vol.,  with  plates,  fb.     Christiania,  1887. 

In  the  English  language  also. 

Fleming^  S. — Universal  or  cosmic  time.  Together  with  other  papers,  com- 
munications and  reports  in  the  possession  of  the  Canadian  Institute  respecting  the 
movement  for  reforming  the  time-system  of  the  world,  and  establishing  a  prime 
meridian  as  a  zero  common  to  all  nations,  vi.  +  97  pp.,  1  plate,  8°.  Toronto,  1885. 
(Proc.  Canadian  Inst.,  Toronto,  3rd  ser.,  III.,  Fasc.  2.) 

*  ||  Prankland,  Gh  C,  and  FranMand,  P.  P.— Studies  on  some  new  micro- 
organisms obtained  from  air.  31  pp.,  4  plates,  la.  4°.  London,  1887.  {Phil. 
Trans.,  clxxviii.,  1887.  B.,p.  257.) 

Frankland}  P.  F. — A  new  method  for  the  quantitative  estimation  of  the 
micro-organisms  present  in  the  atmosphere.  Read,  December  9,  1886.  40  pp. 
la.  4°.    London,  1887.     (Phil  Trans.,  clxxviii.,  1887,  B.,  p.  113.) 

*  Oerland«  G. — Beitrage  zur  Geophy6ik.  Abhandlungen  aus  dem  geographischen 
Seminar  der  Universitat  Strassburg.  I.  Bd.  liv.  +  374  pp.,  7  plates,  la.  8°.  Stutt- 
gart, 1887. 

*  Hydrographic  Office,  Admiralty,  London.— Arctic  America,   oblong  8°. 

chart.    London,  1856. 

* .—Arctic  Sea.    Behring  Strait.     Sheet  iii.  1853.    Additions  to  1881. 

1  chart,  la.  f>.    London,  s.a. 

*  ■  — British  North  America.  Hudson  Bay  and  Strait.  •  .  •  •  With 
additions  from  various  authorities  to  1881.     1  chart,  la.  f°.    London,  s.a. 

* . — Valentia  Island.     Corrections  1861  and  1875.     1  chart,  la.  f°. 

Inspector  General  of  Customs,  Shanghai— List  of  the  Chinese  lighthouses, 

light-vessels,  buoys,  and  beacons  for  1887.     (Corrected  to   1st  December,  1886.) 
15th  Issue.    46  pp.,  5  plates,  4°.     Shanghai,  1887. 

Kommission  zur  wissenschafUichen  Untersuchung  der  deutschen 

Meere,  in  Kiel. — Funfter  Bericht  der  Kommission    .    .    .    .    fiirdie  Jahre  1882 
bis  1886.    Im  Auftrage  des  Kgl.    Preuss.     Ministeriums  fur  Landwirthschaft. 
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Domanen  and  Forsten,  herausgegeben  von  H.  A.  Meyer,  K.  Mdbius,  G.  Karsten, 
V.  Hensen,  J.  Beincke.    xii,  —  bis.  xvi.  Jahrg.     1  vol.,  with  plates,  (°.    Berlin, 

1887. 

I  *  Konkoly,  N.  YOU.—  Practische  Anleitamg  lur  Hinunelsphotographie  nebst  einer 

i  kurzgefasssten    Anleitung    zur    modernen    photograpbischen   Operation  and  der 

Spectralphotographie  im  Cabinet,      xvi.  +  372  pp.,   1  plate,  la.  8°.     Halle,  &4. 

1887. 

il  LefrOV,  Sir  J.  H. — Obituary  notice  of.  General  W.  J.  Smythe,  late  R.A., 
F.K.S.     4  pp.  la.  8°.     Woolwich,  1887.     (Proc.  R.  ArtilL  Institute.,  xv.,  No.  13.) 

I!  Lindeldf,  L. — Trajectoire  d'un  corps  assujetti  a  se  mouvoir  snr  la  surface  de 
la  terre  sous  ^influence  de  la  rotation  terrestie.  60  pp.,  1  plate,  4°.  Helsingfors, 
1887.     (Acta.  Soc.  Sc.  Fenn  ,  xvi.) 

*  Marshall,  W. — Atlas  der  Ticrverbreitung.  (BerghaoV  Pbysikalischer  Atlas, 
Abteilung  vi.)     10  pp.,  9  charts,  f°.    Gotha,  1887. 

*  Mason,  M. — Aeronautica ;  or,  sketches  illustrative  of  the  theory  and  practice 
of  aerostation  :  comprising  an  enlarged  account  of  the  late  aerial  expedition  to 
Germany,    vii.  +  855  pp.,  6  plates,  8°.    London,  1838. 

Prevssische  SchlagWetter-CommissiOlL— (Commi«sion  on  Colliery  Ex- 
plosions.) Anlagen  zura  Haupt-Berichte.  Bd.  v.  1  vol.,  with  plates,  la.  8*. 
Berlin,  1887. 

. — (Commission  on   Colliery  Explosions.)    Hanpt-Berirht.  Erstattet  im 

Namen  der  Commission  durch  A.  Haaslacher.    vi.  +  259   pp.  la.  8°.    Berlin, 

1887. 

II  (R[ichard8],  G.  H.)— Obituary  notice  of  Capt.  Sir  Frederick  J.  O.  Evans, 
R.N.,  K.C.B.     7  pp.  8°.     (Proc.  R.  Soc,  1886.  No.  242.) 

*  "  The  Times  "  register  of  events  in  1887.    civ.  +  216  pp.  8°.    London,  1888. 

*  Thomson, Sir  W.,  and  Tait,  P.  G.— Treatise  on  natural  philosophy.  Vol.  I. 
part  ii.     New  edition,    xxvii.  -f  527  pp.  8°.     Cambridge,  1883. 

*  Todd,  T.  J. — The  book  of  analysis,  or  a  new  method  of  experience ;  whereby 
the  induction  of  the  Novum  Oryano*  is  made  easy  of  application  to  medicine, 
physiology,  meteorology,  and  natural  history;  to  statistics,  political  economy, 
metaphysics,  and  the  more  complex  departments  of  knowledge,  ii.-riv. +  iii  + 186 
pp.  la.  8°.    London,  1831. 
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APPENDIX  XVI. 

Meteorological  Office  :  Account  of  Receipts  and  Payments  for 

the  year  ending  31st  March  1888. 


Receipts. 

ii    8.    d.      £    s.    d. 
Balance  from  year  1886-87    -   2,382    8    9 


Parliamentary  Vote   - 


- 15,300    0    0 


Repayment  of  expenses  charged 

under — 

(1.)  Incidental 
expenses  -        -  14  18     1 

(2.)  Special     re- 
searches   -        -  14    7    8 


Supply  of  Information  : 

D.W.  Charts  and 
Forecasts         -    243     2    4 

6  p.m.  Charts    -      25    0    0 

Information  for 
Press  Agen- 
cies, &c.  -     101     0    8 

Telegrams  -    241  19     8 


Sale  of  Instruments,  Sec. : 
Royal  Navy  (A)        3    8     0 
Mercantile    Ma- 
rine      account 
(B)  -        -      16  11     9 


Commissions  executed  for 
Colonial  and  Foreign  Insti- 
tutions, &c.  (C) 

Commission  charged  on  work 
done  for  Colonies,  &c. 


29 


5 


—       611     2     8 


19  19     9 


276     1   11 
8  11   10 


£18,627  10     8 


800  0  0 
806  15  G 
716     2     7 


Payments. 
Administration:  £      s.    d.    £    s.    d. 

Payment  of  Council     -  1,000    0    0 
Secretary 
Salaries  and  wages 
Rent,  fuel,  and  lighting 
Incidental  and  contin- 
gent expenses : — - 
Attendance,   cleaning, 

&c. 
Furniture      and      fit- 
tings        -  98    4    8 
Pensions    -        -        -        42  16    4 


373  15     2 


3,837  14     3 


Special  Researches    - 

Land  Meteorology: 

Observatories  and  sta- 
tions -  -  1,874  11     2 

Salaries:  —  Discussion 
and  reduction  of  ob- 
servations    -  -  1,299  18    0 


773 


3 


3,174     9     2 


Weather  Information  and  Forecasts  : 

Telegraphic  reports  and 

storm  warnings  -  2,720  0  4 
Salaries : —  Preparation 

and  issue  of  reports 

and  forecasts  -  1,659  13     3 

4,379  13 


Inspections: 
Salaries  and  travelling  expenses 

Ocean  Meteorology: 

Salaries:  — Discussion 
and  reduction  of  ob- 
servations    -  •  1,884    6    0 

Expenses  incidental  to 
the  supply  of  instru- 
ments : — 

Proportion  ,  for  care 
and  issue  of  in- 
struments    - 

Royal  Navy     - 

Mercantile  Marine 

Distant  island  and 
coast  stations 


524  10    4 


200  0  0 
277  17  0 
257  18     5 


79  13    7 


Commissions  executed    for  Colonial 
and  Foreign  Institutions,  &c. 


2,699  15     0 
276  16     2 


Balance: 

Cash  at  Bank 
„    at  Office 


-  2,893     9     6 
67  15     5 


2,961     4  11 


£18,627  10     8 
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APPENDIX  XVII. 

LIST  OF  PUBLICATIONS,  &c  issued  under  the  Authority 

of  the  Meteorological  Council. 


OFFICIAL. 


No.  1.  Report  for  1867.     Presented  to  Parliament.     1*. 

2.  Inst  met  ions  for   Meteorological  Telegraphy.     New  Edition. 

(1883.)     6d. 

3.  Fishery  Barometer  Manual.     (New  edition,  1887.)     6(L 

4.  Charts  of  Surface  Temperature,  South  Atlantic  Ocean.  2s.  6d. 

5.  Report  for  1868.     Presented  to  Parliament.     5d. 

6.  Report  for  1869.     Presented  to  Parliament.     IQd. 

7.  Quarterly    Weather   Report    for    1869.— Parts    I.   to  IV. 

5s.  eaeh. 

8.  Barometer  Manual.     (Out  of  print,  see  Nos.  3,  24,  40,  60, 

and  61.) 

9.  Quarterly    Weather    Report    for    1870.— Parts   I.  to   IV. 

5s.  each. 
10.  Report  for  1870.     Presented  to  Parliament.     lOd. 
*11.  Contributions  to  our  Knowledge  of  the  Meteorology  of  Cape 

Horn  and  the  West  Coast  of  South  America.     2s.  6d. 
•12.  Currents  and  Surface  Temperature  of  the  North  Atlantic 

Ocean,  from  the  Equator  to  Lat.  40°  N.,  for  each  month  of 

the  year,  with  a  General  Current  Chart.     2s.  6d. 

13.  A  Discussion  of  the  Meteorology  of  the  Part  of  the  Atlantic 

lying  North  of  30°  N.,  for  the  Eleven  Days  ending  8th 
February  1870.     Price,  with  Book  of  Charts,  5*. 

14.  Quarterly    Weather   Report    for    1871.— Parts   I.    to    IV. 

5s.  each. 

15.  Report  for  1871.     Presented  to  Parliament.     lOrf. 

16.  Quarterly    Weather    Report   for    1872.— Parts  I.    to    IV. 

5s.  each. 

17.  Report  for  1872.     Presented  to  Parliament.     1*. 

18.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 

Antarctic  Regions.     2s. 

19.  Quarterly  Weather  Report,  1873.— Parts  I.  to  IV.     5*.  each. 

20.  Charts  of  Meteorological  Data  for  Square  3.  Lat.  0°— 10°  N. 

Long.  20°  —  30°  W.,  and  Remarks  to  accompany  the 
Monthly  Charts,  which  show  the  Best  Routes  across  the 
Equator  for  each  Month,  &c.     20*. 

21.  Report  of  the  Proceedings  of  the  Meteorological  Congress 

at  Vienna.     Is. 

22.  Report  for  1873.     Presented  to  Parliament.    4d. 

23.  Report  of  the  Proceedings  of  the  Conference  on  Maritime 

Meteorology  held  in  London,  1874.     2s. 

24.  Instructions   in   the  Use    of    Meteorological   Instruments. 

[Reprinted  1888.]     2*.  6d. 

25.  Quarterly  Weather  Report  for  1874.— Parts  1.,  II.,  and  IV. 

5*.  each.     Part  III.,  5s.  9d. 

26.  Report  for  1 874.    Presented  to  Parliament.    6d. 

*  The  Meteorological  Council  have  given  away  the  copies  which  were  placed  at 
their  disposal,  but  tney  can  be  purchased  from  the  Publishers. 
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LIST  OF  PUBLICATIONS,  &c— continued. 

No.  27.  Charts  of  Meteorological  Data  for  the  Nine  10°  Squares  of 
the  Atlantic  which  lie  between  20?  N.  and  10°  S.,  and 
extend  from  10°  to  40°  W.,  with  accompanying  Remarks, 
ending  with  the  Best  Routes  across  the  Equator.    24$. 

28.  Contributions  to  our  Knowledge  of   the  Meteorology  of 

Japan.  By  Staff-Commander  Thomas  H.  Tizard,  H.M.S. 
Challenger.     \s. 

29.  Report  for  1875.    Presented  to  Parliament.    4d. 

30.  Quarterly     Weather    Report    for    1875.— Parts    I.— IV. 

5$.  each. 

31.  Report  for  1876-7.    Presented  to  Parliament.    3*.  5d. 

32.  A  Discussion  of  the  Meteorology  of  the  North  Atlantic 

during  August  1873,  with  31  Synoptic  Charts.     15*. 

33.  Quarterly  Weather  Report  for  1876  (New  Series).— Part  I., 

6*. ;  Parts  IL,  III.,  and  IV.,  5s.  each. 
*84.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 
Arctic  Regions.  Vol.  I., — Part  I.,  2s. ;  Part  II.,  10*. ; 
Part  III.,  6s. ;  Part  IV.,  5s. ;  Part  V.,  6*. 

35.  Report  for  1877-8.    Presented  to  Parliament.     1*. 

36.  Report  of  the  Proceedings  of  the  Meteorological  Congress 

at  Rome,  1879.     1*.  6d. 

37.  Report  on  the  Meteorology  of  Kerguelen  Island.    By  the 

Rev.  S.  J.  Perry,  S.J.,  F.R.S.    3*. 

38.  Report  for  1878-9.    Presented  to  Parliament.    5d. 

39.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1878.    20*. 

40.  Aids  to  the  Study  and  Forecast  of  Weather,  by  the  Rev. 

W.  Clement  Ley,  M.A.     1*. 

41.  Report  for  1879-80.     Presented  to  Parliament.     1*. 

42.  Report  for  1880-81.    Presented  to  Parliament.     Is.  2d. 

43.  Charts  of   Meteorological    Data    for    the   Ocean  District 

adjacent  to  the  Cape  of  Good  Hope,  with  accompanying 
Remarks.     Price  of  the  Charts,  25$. ;  of  the  Remarks,  7s. 

44.  Report  on   the  Gales  experienced  in    the   Ocean  District 

adjacent  to  the  Cape  of  Good  Hope,  between  Lat.  30° 
and  50°  S.,  and  Long.  10°  and  40°  E.,  by  Capt.  H. 
Toynbee.    7*.  6d. 

45.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1879.    20*. 

46.  Report  on  the  Storm  of  October  13-14, 1881.  By  Robert  H. 

Scott,  F.R.S.     1*.  6d. 

47.  Rainfall  Tables  of  the  British  Isles  for  1866-80.     Compiled 

by  G.  J.  Symons,  F.R.S.    Is.  6d. 

48.  Report  for  1881-2.     Presented  to  Parliament.     1*. 

49.  Quarterly    Weather    Report    for    1879.       (New    Series.) 

Appendices  and  Plates.  27 s.  Parts  I.,  IL,  and  III.,  6s. 
each.     (Part  IV.,  in  the  Press.) 

50.  Quarterly    Weather    Report    for    1880.       (New    Series.) 

Appendices  and  Plates.    28*. 

51.  Hourly  Readings,  1881.     (New  Series.)     Part  L,  10*.  6d. 

Parts  IL,  III.,  and  IV.,  21*.  each. 


*  The  Meteorological  Council  have  given  away  the  copies  which  were  placed  at 
their  disposal,  but  they  can  he  purchased  from  the  Publishers. 
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LIST  OP  PUBLICATIONS,  &c— continued. 

No.  52.  Quarterly  Weather  Report  for  1877.  (New  Series.)  Appen- 
dices and  Plates.  27*.;  Part  J.,  10*.;  Part  TIM  5*.; 
Part  III.,  4*.  Gd.  ;  Part  IV.,  6s. 

53.  Meteorological  Atlas  of  the  British  Isles.     6s.  6d. 

54.  Hourly  Rending*,  1882.     Parts  I.  and  II.,  20*.  each.     Part 

111",  225.  6d.     Part  IV.,  26*. 
65.  Quarterly  Weather  Report  for  1878.  (Now  Series.^    Appen- 
dices and  Plates.     28*. ;  Parts  I.,  II.,  III.,    and   IV., 
6*.  each. 

56.  Sunshine  Records  of  the  United  Kingdom  for  1881.     4*. 

57.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1880.     34*.  6d. 

58.  Report  for  1882-3.     Presented  to  Parliament.     Ityd. 

59.  Sea    lempt-rature    Charts  for   the    Atlantic,    Pacific,    and 

Indian  Oceans.     21*. 
(>0.  Principles  of   Weather  Forecasting.      By  the  Hon.  Ralph 
Abercromby,  F.R.Met.Soc.  (Second  edition, revised),  2*. 

61.  The  Barometer  Manual  for  the  Use  of  Seamen.     Is.  3</. 

62.  Monthly  Weather  Report,  1884.     Jan.,  Feb.,  March,  May— 

Nov.,  1*.  6d.  each.     April  (with  2  Appendices),  2*.  Gd. 
Dec.,  1*.  9d. 

63.  Hourly  Readings,    1883.     Parts  I.,   IL,  and  III.,  21*.  each. 

Part  IV.,  30^. 

64.  Report  foi  18^3-4.     Presented  to  Parliament.     1*.  2d. 

65.  Monthly  Weather  Reports  for  1885.    Jan.  to  Dec.    1*.  6d. 

each. 

66.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1881.     35*. 

67.  Report  for  1884-5.     Presented  to  Parliament.     4s.  4</. 

68.  Monthly  Weather  Reports  for  1886.    Jan.  to  Dec,  Is.  6d. 

each. 

69.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1882.     35*. 

70.  Hourly   Readings,    1884.     Part   I.,   12*. ;    Part    II.,  10*. : 

Port  III.,  10*.  6d.  i  Part  IV.,  15.9. 

7 1 .  Synchronous  Weather  Charts  of  the  North  Atlantic  and  the 

adjacent  Continents.     Aug.   1,  1882  to  Sept.  3,    1883. 
Parts  1.,  II.,  III.  and  IV.     (33  sheets  each.)     17*.  each. 

72.  Report  for  1885-86.     Presented  to  Parliament.     Sd. 

73.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1883.     30*. 

74.  Hourly    Readings,    1885.      Parts  I.  and  II.,    11*.  each. 

Part  III.,  10*.  6d.     Part  IV.,  12$. 

75.  Report  for  1886-87.    Presented  to  Parliament.    Sd. 

76.  Charts  showing  the  Mean  Barometric  Pressure   over  the 

Atlantic,  Indian,  and  Pacific  Oceans.     \0s,  6d. 

77.  Monthly   Weather  Reports  for  1887.     January   to   April, 

1*.  6c?.  each.     May  and  June.     (In  the  Press.) 

78.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1884,32*. 

79.  Report  for  1887-88.     Presented  to  Parliament.     Price  1*. 

80.  Monthly  Weather  Report  for  1888.  January.    (In  the  Press.) 

81.  Hourly  Readings.     1886.     Part  I.     (In  the  Press.) 
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LIST  OP  PUBLICATIONS,  be.-— continued. 

NON-OFFICIAL. 

No.  1.  Report  to  the  Committee  on  the  Connexion  between 
Strong  Winds  and  Barometrical  Differences. — By  Robert 
H.  Scott,  Director  of  the  Office.    6d. 

*2.  Report  to  the  Committee  on  the  Meteorology  of  the 
North  Atlantic. — By  Captain  H.  Toynbee,  Marine  Super- 
intendent.    \s. 

*.'J.  Report  to  the  Committee  on  the  Use  of  fsobaric  Curves. — 
By  Captain  H.  Toynbee,  Marine  Superintendent.     1*. 

4.  Routes  for  Steamers  from  Aden  to  the  Straits  of  Sunda  and 
back.  Translated  from  a  Paper  issued  by  the  Royal 
Meteorological  Institute  of  the  Netherlands.     6d. 

3.  On  tho  Winds,  &c.  of  the  North  Atlantic  along  the  Tracks 
of  Steamers  from  the  Channel  to  New  York.  Translated 
from  a  Paper  issued  by  the  Deutsche  Seewarte,  Hamburg. 
Gd. 

6.  Report  of  the  Proceedings  of  the  Meteorological  Conference 

at  Leipzig,     is. 

7.  Notes  on  the  Form    of  Cyclones  in  the  Southern  Indian 

Ocean.— By  C.  Meldrum,  M.A.,  F.R.S.     6d.    [Out  of 

Print.] 

8.  Report  ou  Weather  Telegraphy  and  Storm  Warnings.    Pre- 

sented to  the  Meteorological  Congress  at  Vienna.    6d. 

9.  Report  of  the  Permanent  Committee  of  the  Vienna  Congress 

for  1874.     1*.  6d. 

1.0.  On  the  Physical  Geography  of  that  part  of  the  Atlantic 
which  lies  between  20°  N.  and  10°  S.  and  extends  from 
10°  to  40°  W.  A  Paper  read  before  the  British  Asso- 
ciation at  Bristol,  in  August  1875. — By  Capt.  Toynbee, 
F.R.A.S.,  F.R.G.S.,  Marine  Superintendent.     1*.  6d. 

11.  Report  of  the  Permanent  Committee  of  the  Vienna  Con- 

gress for  1876.    2*. 

12.  Reports  to  the  Permanent  Committee  of  the  Vienna  Con- 

gress on  Atmospheric  Electricity,  Maritime  Meteorology, 
and  Weather  Telegraphy,  1878.    2s. 

13.  Report  of  the  Permanent  Committee  of  the  Vienna  Congress 

for  1878.    6d. 

14.  Report    of   the  International    Meteorological    Committee 

Meeting  at  Berne,  1880.     1*. 

15.  Report  of  the  Second  Meeting  of  the  international  Meteoro- 

logical Committee,  held   at  Co|>cuhagen,  August   1882. 
2s.  6d, 

16.  Report  of  the  Third  Meeting  of  the  International  Meteoro- 

logical Committee,  held  at  Paris,  September  1885.     1$. 


*  The  Meteorological  Couucil  have  given  away  the  copies  which   were  placed  at 
their  disposal,  but  copies  can  be  purchased  from  the  Publishers* 
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Accessions  to  tho  Library  ...  * 

Account  of  receipts  and  payments  for  1887-88  -  -y 

Accumulated  temperature,  rules  for  computing  the     - 
Aden  cyclone  of  June  1885,  preparation  of  charts  for 
Anemometers  erected  at  Dublin  and  Heligoland 
Anemometer  (electric),  ejected  at  Kilbeg  Hill,  Valencia 
Arctic  meteorology,  publication  of  Part  V.  of  Contributions  to 
Army  Medical  Department  Observations,  publication  of 

list  of  documents  received  from    - 

Atlantic  telegrams  received  through  the  Paris  M.  0. 


Page 
115 
143 
87 
8 
18 
19 
9 
2U 
113 
16,83 


B. 

Baker,  T.  W.,  report  of  inspections       •  -  -  -  • 

Barometer  charts  for  Atlantic,  Pacific,  and  Indian  Oceans 

Ben  Nevis,  observations  on        -  -  * 

Brodie,  F.  J.,  report  on  partial  gales  on  coasts  of  British  Isles  for 
1871*-85  *■-•••■•• 

Buchan,  A.,  report  of  inspections         - 

«—  appointed  member  of  the  Council  ♦. 

c. 

Cape  Guardaiui,  currents,  &c,  in  the  neighbourhood  of 

Captains  who  have  sent  in  "  excellent  logs,"  list  of    - 

Charts  of  the  Aden  cyclone  of  June  1885,  in  preparation 

Charts  of  barometrical  pressure  for  the  Atlantic,  Pacific,  and  Indian 
Oceans  »--... 

Charts  of  the  currents  for  ditto,  in  progress     -  • 

North  Atlantic,  1882-83    .... 

Red  Sea,  in  preparation    - 

to  accompany  meteorological  logs 


70 

7 

Id 

26 
5 


Cloud  photography         - 

Colonial  and  Foreign  Military  Stations,  list  of  documents  received 
from    --...-. 

Contents  -••»--. 

Council,  list  of   -  -  -  -  • 

Current  charts  for  Atlantic,  Pacific,  and  Indian  Oceans,  in  progress 

Cyclone  tracks  in  the  Southern  Indian  Ocean,  preparation  of  charts 


of 


8 

5,41 

8 

7 
8 
7 
7 

8 
20 

113 
3 

4 
8 

8 


D. 


Daily  Weather  Report,  list  of  persons  supplied  with  - 
— — ,  publication  of       - 
Denhara,  Capt.  G.,  death  of      * 


.      92 

17,84 
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Page 
Documents  received  from  foreign  laud  stations,  list  of  -  44 

from  Colonial  and  Foreign  "Military  Stations,  list  of  -  -    113 

from  land  stations  in  the  British  Isles,  list  of  -  -     108 

from  ships,  list  of-  -  -  -  -  -  -46 

Dublin,  anemometer  erected  at  -  •  -  -  -      18 

-  Registrar  General,  information  supplied  to         -  -  -10 

Electric  anemometer  erected  at  Kilbeg  Hill,  Valencia  -  -      Id 

"  Excellent"  observers,  list  of  -  -  -  -  -  -  5,  41 

Expenditure        -------  21,  143 

F. 

Fishery  barometer  manual,  now  edition  issued  -  -  16 
Fishery  barometers,  inspection  of  -  -,  -  •  m  16 
issue  of  circular  as  to  present  condition  of         ■»  ■*  -      15 

list  of  places  supplied  with           •*           -»           •  -  95 

— ,  number  supplied  -  •  15 
Ford,  Mr.,  Yalua  Island,  New  Hebrides,  rain-gauge  supplied  to      -        8 

Forecasts  of  weather  during  hay  harvest          -           -  -  11,  12 

-  exhibited  in  London  *  *  ■»  -  -  10 
— —  of  weather,  inquiries  at  the  Office  and  by  telegraph  -  10,  91 

,  preparation  and  issue  of  -  -         .    -  -  10,  82,  89 

— — ,  report  on  comparison  of,  for  each  month            -  -  98 

— ,  summary  of  results  of  comparison  of,  for  the  year  -  11 

Foreign  land  stations,  list  of  documents  received  from  -  44 

Military  stations,  ditto  -  -    113 

G. 

Gales  not  warned  for,  in  1887       --.-.- 

,  tables  showing  prevalence  of,  on  coasts  of  the  British  Isles, 

for  1871-1885 

— — ,  report  oh  ditto,  by  Mr.  Brodie      - 


14 

16 
26 


H. 

Harmonic  analysis  of  thermograms  and  barograms  for  1871-82, 
publication  of  - 

Hay  harvest  forecasts,  list  of  recipients  of 

,  summary  of  results  of      - 
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There  has  been  no  change  in  the  Council  during  the  year.  Introductory. 
The   only   alteration   in   the   administration    of   the   Office    has 
been  that  caused  by  the  retirement   of    Captain  Toynbee,   as 
intimated  in  the  last  Report.     The  executive  officers  now  are : — 

Mr.  R.  H.  Scott,  M.A.,  F.R.S.,  Secretary. 
Nav.-Lieut.  C.  W.  Baillie,  R.N.,  F.R.A.S.,  Marine  Super- 
intendent. 

The  attention  of  the  Council  having  been  drawn  by  the 
Treasury  to  the  increased  cost  of  printing  of  the  publications 
issued  from  thft  Office,  it  was  resolved  that  inquiries  should 
be  made  of  the  Stationery  Office  to  admit  of  the  reconsideration 
by  the  Council  of  the  present  system,  with  a  view  to  effecting 
every  practicable  reduction. 

On  the  proposal  of  Professor  Wild  (St  Petersburg),  that  a 
meeting  of  the  International  Meteorological  Committee  should 
take  place  at  Zurich,  Mr.  R.  H.  Scott,  the  Secretary  of  the 
Council,  was  authorised  to  attend,  and  the  meeting  took  place  in 
September  1888.  The  report  of  the  proceedings  at  this  meeting 
has  been  separately  published.  The  principal  conclusion  arrived 
at  (apart  from  those  of  a  purely  technical  nature,  to  which 
reference  is  not  necessary)  was  that  there  were  insuperable  diffi- 
culties in  the  way  of  continuing  to  convene  International 
Congresses,  of  the  character  of  those  held  at  Vienna  and  Rome, 
and  that  henceforth  the  requirements  of  the  case  would  be 
sufficiently  met  by  assembling  from  time  to  time,  by  mutual  agree- 
ment, representatives  of  the  Meteorological  Services  in  various 
countries,  who  were  disposed  to  meet  for  the  discussion  of  matters 
of  interest.    The  Meteorological  Council  assented  to  this  conclusion. 

The  present  Report  is  arranged  under  three  headings : — 
I.  Ocean  Meteorology. 
II.  Weather  Telegraphy. 
III.  Land  Meteorology  of  the  British  Isles. 
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PART  I. 


Collection  of 
information* 


Recognition  of 

•'excellent1 

observers. 


k»» 


Ocean  Meteorology. 

Collection  of  Information.— The  practice  followed  by  the  Office 
with  reference  to  observers  at  sea,  as  described  in  former  Beporta, 
remains  unchanged 

Appendix  1.  (p.  31)  contains  a  list  of  all  the  observers  who 
have  contributed  logs  during  the  past  year,  classed  as  "  excellent-" 
Several  of  them  have  regularly  co-operated  with  the  Office  for 
many  years.  The  names  which  appear  in  the  list  for  the  first 
time  are  as  follow : — 


Captain's  Name. 

Belding,  R.- 
Briscoe, R.  F. 
Campbell,  Robert       - 
Chaddock,  E.  T. 
Clark,  Alexander 
Clarke,  A.  C,  Commr.  R.N.  - 
Couper,  William         - 
Craig,  E.  A.  - 

Field,  A.  M.,  Lieut,  and  Commr.  R.N. 
Hart- Dyke y  A, 
Haselwood,  R.  W.  B. 

Hicks,  G.  M. 

James,  W.  D.,  Esq.    - 

Jennings,  R.  C. 

Kiddle,  Lieut.  E.  W.,  R.N.    - 

Long,  Mr.  J.  C. 

Munn,  L.  A.  - 

Powles,  F.  W. 

Rigaud,  H.  C. 

Ritchie,  Alexr. 

Rowsell,  P.    - 

Spooner,  I.  D. 

Swinton,  W.  W. 


Ship. 

"Atlantic." 

S.S. "  Kaisar-i-Hind." 

S.S. "  Elton." 

"  Elvira." 

S.S.  "  Cardiganshire." 

H.M.S.  "  Espitele." 

'( Clackmannanshire." 

S.S.  "Claymore." 

H.M.S.  "  Dart." 

S.S.  "  La  Plata." 

S.S. "  Kaisar-i-Hind"  and 

S.S.  "  Rohilla." 
S.S.  "Nile." 
"  Lancashire  Witch.' 

R.Y.S.  * 
&S. "  Colina." 
H.M.S.  "  Egeria." 
S.S. "  Kaisar-i-Hind." 
S.S. "  Durban." 
S.S.  "Essequibo. 
S.S.  "  Derwent." 
"  Four  Winds." 
S.S.  "  Tagus." 
S.S.  "  Tamar." 
"  Banffshire." 


» 


Proportion  of  The  total  number  of  logs  received  in  the  year  ending  March  31, 
«  excellent"  to  ig89,  is  189,  of  which  152,  or  80  per  cent,  have  been  classed  as 
loJ£recSved.°   " excellent,"  being  a  larger  per-centage  of  "excellent"  logs  than 

has  been  reported  for  some  years. 

The  average  number  of  logs  received  annually-  during  the  five 

years,  1883-87,  was  184,  of  which  the  per-centage  of  "  excellent " 

logs  was  73. 

The  Council  take  this  opportunity  of  expressing  their  best  thanks 
to  the  observers  who  have  assisted  them  during  the  past  year. 

Appendix  II.  (p.  34)  give*  a  list  of  all  meteorological  logs  and 
of  meteorological  reports  from  stations  abroad,  r^qeived  at  the 
Office  during  the  year* 
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The  following  summary  of  the  voyages  of  the  ships  observing  Voyages  from 
for  the  Office  shows  the  districts  from  which  observations  were  w^ich  oh8eiw 
received  during  the  year : —  obtained. 


To  Baffin's  Bay  or  Greenland    - 

„  North  America,  East  Coast 

»f  »  n        West     „  •  • 

Off  East  Coast  of  North  America 
To  South  America,  East  Coast  - 

>i        99  if        West     „ 

„  Australia  and  New  Zealand,  via  Cape  of  Good  Hope 

99  99  »  99      SueZ 

At  Australian  stations    -  - 

To  India,  viA  Sues         - 

„  India,  viA  Cape  of  Good  Hope 

„  China  Seas,  via  Suez  - 

„  Cape  of  Good  Hope  ... 

„  West  Indies  - 

Ifotween  British  Ports  - 
To  Mediterranean  Ports  ... 


6 

16 

5 

3 

15 

10 

35 

2 

8 

16 

25 

10 

7 

18 

6 
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North  Atlantic  Weather  Charts. — These  charts,  which  refer  North  Atlantic 
to  the  13  months  ending  September  3,  1883,  have  now  been  ^^er 
issued.  They  may  justly  be  regarded  as  supplying  the  most  com- 
plete representation  of  Atlantic  weather  which  has  yet  appeared, 
the  material  collected  for  their  preparation  being  unusually 
copious  and  trustworthy.  Their  value  is  enhanced  owing  to  the 
observations  made  during  the  same  period  by  the  International 
Polar  Expeditions,  as  well  as  those  made  on  land  and  at  sea  in  co- 
operation with  the  work  of  those  expeditions.  The  very  complicated 
series  of  phenomena  recorded  in  these  charts  is  undergoing  a 
preliminary  investigation  by  the  Secretary.     See  Note  A.,  p.  22. 

Red  Sea  Charts. — The  discussion  of  the  Meteorology  of  the  Meteorology  of 
Red    Sea,  mentioned  in  former  Reports,  is  still  in  progress,  and  Sea' 

the  work  is  now  well  advanced.  The  observations  used  in  addition 
to  those  contained  in  the  Office  logs  are  those  from  the  logs  of  H.M. 
ships  obtained  from  the  Admiralty;  these  data  are  supplemented, 
when  neoessary,  by  information  obtained  from  the  Royal  Meteoro- 
logical Institute  of  the  Netherlands,  and  the  Peninsular  and  Oriental 
Steamship  Company. 

The  Charts  of  Barometrical  Pressure  for  the  Atlantic,  Pacific,  Barometrical 
and  Indian  Oceans  for  the  months  of  February,  May,  August,  preside  charts, 
and  November  have  been  issued.  A  chart  showing  the  mean 
barometrical  pressure  for  the  year  and  another  to  indicate  the 
extent  of  range  of  irregular  fluctuations,  have  also  been  prepared 
for  the  same  oceans,  and  will  shortly  be  published.  These  charts 
will,  it  is  hoped,  be  of  great  value  to  mariners. 

Current  Charts  for  the  Atlantic,  Pacific,  and  Indian  Oceans. —  Cbrrent  charts- 
Considerable  progress  has  been  made  during  the  year  in  the  con- 
struction of  these  charts,  and  it  is  hoped  that  by  the  end  of  the 
year  the  whole  of  the  data  relating  to  currents  contained  in  the 
Office  logs  will  have  been  entered  on  the  charts.  A  large 
amount  of  valuable  information  is  also  being  obtained  from  the  logs 
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Current  charts,  of  Her  Majesty's  ships.     Among  the  interesting  points  brought  out 

incidentally  during  the  investigation,  shown  by  the  small  amount  of 
information  obtained  from  the   anticyclonic  regions  of  the  great 
oceans,  is  that  these  regions,  characterised  by  calms  and  light 
variable  winds,  are  practically  avoided  by  navigators. 
Cape  Cape  Guardafui  Charts. — The  charts  referred  to  last  year  as 

Guardafm.        originally  designed  to  represent  the  winds,  currents,  temperature 

of  the  sea,  <fcc.,  off  Cape  Guardafui  during  the  South-west 
Monsoon  are  now  being  prepared  for  each  month  of  the  year. 
They  will  probably  be  completed  in  the  course  of  the  autumn. 
Authentic  and  trustworthy  records  of  the  rapid  changes  of  tem- 
perature over  comparatively  short  distances,  in  this  part  of  the 
ocean,  and  of  the  varying  winds  during  the  course  of  the  year, 
will  be  of  considerable  value  to  sailors  navigating  these  seas,  and 
are  likely  to  throw  light  on  important  physical  questions  relating 
to  the  circulation  of  the  ocean  waters. 
Charts  of  the  The  Aden  Cyclone  of  June  '  1885. — As   stated  in   last   year's 

Aden  cyclone,   Rep^  Synchronous  Daily  Charts  of  the  North  Indian  Ocean 

have  been  prepared  to  illustrate  the  progress  of  this  storm,  which 
was  of  a  somewhat  exceptional  nature,  and  therefore  appeared  to 
call  for  special  treatment  These  charts  are  in  the  press  and  in  an 
advanced  stage. 

Indian  Ocean         Cyclone  Tracks  in  the  Soutliern  Indian  Ocean. — These  charts 
cyclone  tracks.  ^^  now,  neariv  complete,  and  only  await  the  receipt  of  additional 

data  from  Dr.  Meldrum.     As  intimated  in  the  Report  for  1887, 

the  information  they  will  convey/  as  to  the  frequency  and  tracks 

of  cyclones  in  this  area  for  a  period  of  nearly  20  years,  will  be  of 

great  importance  to  seamen. 

Foreign  Supply   of  Instruments    to   Foreign    Stations. — Meteorological 

stations.  instruments  have  been  supplied  on  loan  to  the  Island  of  Tobago, 

Tobago.  where  Dr.  J.   S.  Tulloch,  Colonial  Surgeon,  has  undertaken  to 

keep  a  record. 
Aden  and  Observations  at  Aden  and  Perim. — A  communication  having: 

been  made  to  the  Director  of  the  Indian  Meteorological  Depart- 
ment as  to  the  importance  of  obtaining  meteorological  registers 
from  these  stations,  he  replied  that  an  observatory  had  been 
established  at  Aden,  and  that  endeavours  would  be  made  to  obtain 
observations  from  Perim. 
Sanchez.  Observations  at   St.  Domingo.— The  late  Dr.  W.  Reid  having 

presented  to  the  Office  three  volumes  of  Meteorological  Observa- 
tions extending  over  the  years  1886,  1887,  and  1888,  made  at 
Sanchez,  Samana  Bay,  at  the  east  end  of  St.  Domingo,  the  Council 
resolved  to  print  the  results  in  a  condensed  form,  the  information 
being  regarded  as  of  considerable  scientific  value. 
Future  work.  The  future  Marine  Work  of  the  Office. — As  already  intimated, 

a  discussion  of  the  meteorological  information  available  for  the 
region  from  the  Cape  of  Good  Hope  to  New  Zealand  will  be 
proceeded  with  by  the  Marine  Department  during  the  year  as 
opportunity  offers,  on  the  method  adopted  in  dealing  with  parts  of 
the  Atlantic. 
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Contributions  to  our  Knowledge  of  the  Meteorology  of  the  Arctic  Arctic 
Regions.— Part  V.  of  this  work   has  now   been  published,    and  *et*>rolo«y- 
completes  the  discussion  of  the  data   furnished  by  the  Franklin 
Search  Expeditions  for  the  months  in  which  the  ships  were  in 
winter  quarters. 

Supply  and  Stock  of  Instruments. — In  Appendix  III.  (p.  41)  f^u?en^ 
is  given  a  list  of  the  meteorological  instruments  supplied  by  the  the°oScel 
Office   to  ships  in   the    Royal  Navy   during   the  year,    with  a 
statement    of    the     stock   and   distribution   of  the   instruments 
standing  on  the  books,  to  the  account  of  the  Admiralty,  on  the 
Slst  March  1889. 

Appendix  IV.  (p.  42)  gives  similar  information  with  regard  to 
the  disposal  of  the  other  instruments  belonging  to  the  Office, 
remaining  in  store,  or  which  have  been  supplied  to  the  Mercantile 
Marine,  observatories,  telegraph  offices,  &c. 

PART  II. 

Weather  Telegraphy. 

There  have  been  no  changes  in  the  service  during  the  year,  Administrative* 
and  there  are  no  serious  interruptions  to  chronicle.  c 

The  following  changes  in  the  reporting  staff  may  be  noted  : — 
at  Malin  Head,  Mr.  Owen  O'Doherty  has  succeeded  Mr.  J.  O'D. 
Farren  ;  at  Spurn  Head,  Mr.  J.  B.  Smith  has  been  replaced  by 
Mr.  Watson ;  and  at  Aberdeen,  Mr.  Bos  well  has  succeeded  Mr.  J. 
M'Cormack,  whose  death  was  mentioned  in  the  last  Report. 

A  list  of  the  telegraphic  reporters  is  given  in  Appendix  V. 
(p.  43).  A  Map  showing  the  stations  was  inserted  in  last  year's 
[Report. 

The  work  in  this  branch  of  the  Office  continues  to  increase. 
The  Daily  and  Weekly  Weather  Reports,  in  particular,  have  been 
extended  and  improved. 

Inspection  of  the  Telegraphic  Reporting  Stations. — The  tele-  Inspection  of 
graphic  reporting  stations  have  been  inspected  during  the  year,  in  *  e  Statlons- 
Scotland  by  Mr.  Buchan,  and  in  Ireland  and  Wales  by  Mr.  Scott. 
The  Inspector  for  England,  the  Rev.  W.  Clement  Ley,  was 
unfortunately  prevented  by  serious  illness  from  discharging  his 
duties  during  the  year,  and  the  English  inspections  were  therefore 
incomplete.  Some  of  the  stations,  however,  were  inspected  by 
Captain  Toynbee  and  by  members  of  the  Office  staff.  The 
reports  submitted  by  the  Inspectors  to  the  Council,  which  are 
printed  in  Appendix  VI.  (p.  44),  show  that  the  efficiency  of  the 
service  continues  to  be  satisfactorily  maintained. 

Discussion  and  Publication  of  the  Information  received. — The  Discussion  of 
practice  of  the  Office  in  collecting,  discussing,  and  disseminating  therePorts* 
the  meteorological  information  received  by  telegraph  is  described 
in  Appendix  VII.  (p.  57).  The  Daily  Weather  Report  is  distri- 
buted free  of  cost  as  follows  : — To  newspapers,  three  copies ;  to 
seaports,  for  public  exhibition,  60  copies ;  to  Government  offices 
and  public  institutions,  76  copies  ;  to  correspondents  of  the  Office, 
58  copies ;  and  to  foreign  meteorological  establishments,  35  copies. 
Nearly  200  copies  are  issued  regularly  to  subscribers. 
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Forecast  i. 


Inquiries  at  the 
Office. 


Tearing  of  the 
Forecasts. 


Weather  Forecast*. — Forecast*  continue  to  be  prepared  three 
times  a  day,  at  11  a.m.,  at  3.30  p.m.,  and  8.30  p.m.  The  Fore- 
casts prepared  at  11  a.m.,  on  the  information  derived  from  the 
8  a.m.  rqxirts,  refer  to  the  probable  weather  between  noon  on  the 
day  of  issue  and  noon  on  the  following  day.  They  are  publicly 
exhibited  in  several  places  in  London/  and  supplied  for  the  after* 
noon  editions  of  the  newspapers.  The  3.30  p.m.  Forecasts  are 
employed  for  storm  warnings  only,  excepting  in  the  hay  harvest 
season,  when  they  are  issued  as  subsequently  explained.  The 
forecasts  prepared  at  8.30  p.m.  are  intended  primarily  for  the 
newspapers,  but  any  forecast  is  available  for  the  information  of 
anyone  who  applies  for  it  at  the  Office. 

The  inquiries  received  through  the  Post  Office  for  special 
forecasts  during  the  year  amounted  to  6*3,  and  the  personal  appli- 
cations to  52.  The  rules  of  the  Office  relating  to  such  inquiries 
are  stated  in  Appendix  VII.  (p.  64). 

The  results  of  a  comparison  of  the  Forecasts  issued  at  8  p.m. 
during  the  year  with  the  weather  actually  experienced  are  given 
in  Appendix  X.  (p.  68).  The  following  summary  shows  the 
successes  and  failures  over  the  whole  United  Kingdom  estimated 
as  explained  in  that  Appendix: — 


Summaky  of  Results  of  8.30  p.m.  Fokecabts,  1888-9. 


Districts. 


Scotland,  N.  - 

E.  -       - 
England,  N.E.  - 

M        E.     - 
Midland  Counties  - 
England,  S.     - 
Scotland,  W.- 
England, N.W. 

„        S.W. 
Ireland,  N.     - 
S.     - 


» 


Average 


Complete 
Success. 


Per-centages. 


Partial* 
Success. 


Partial* 
Failure, 


Total 
Failure. 


54 

31 

10 

5 

54 

30 

11 

5 

52 

33 

8 

7 

51 

34 

9 

6 

49 

34 

11 

6 

55 

31 

10 

4 

41 

36 

15 

8 

48 

33 

12 

7 

53 

38 

9 

5 

48 

33 

12 

7 

47 

31 

14 

8 

50 

33 

11 

6 

Total  per- 
centage of 
Success. 


85 
84 
85 
85 
83 
86 
77 
81 
86 
81 
78 


83 


*  Note  "  partial "  implies  "  more  than  half." 


*  Viz.,  in  the  City,  at  the  Mansion  House,  Lloyd's  Rooms,  Messrs.  R.  &  J.  Beck's, 
Cornhill,  and  Messrs.  de  la  Rue  &  Co.'s,  Bunhill  Row;  in  the  West  End,  in 
the  Libraries  of  the  House  of  Lords  and  House  of  Commons;  at  Messrs.  Elliot V, 
St.  Martin's  Lane ;  Messrs.  Stanford's,  Charing  Cross ;  Messrs.  Negretti  &  Zambra's, 
Regent  Street ;  and  Messrs,  Pastorelli's,  ]New  Bond  Street. 
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The  following  table  show*  for  each  year  from  1881  to  1889  the  Te«tingof 
percentages  of  complete  and  partial  success  of  the  Forecasts  T^0™****. 
issued  at  8.30  p.m.  for  the  whole  year.  Without  questioning  that 
improvements  may  be  hoped  for  as  a  result  of  further  research,  it 
is  doubtful  how  far  greater  success  is  likely  to  be  attained  so 
long  as  the  means  of  obtaining  information  of  atmospheric  changes 
to  the  westward  continues  to  be  limited,  as  it  is  at  present,  by  the 
barrier  caused  by  the  Atlantic. 

Pbb-centages  of  Results  of  Forecasts  for  the  whole  of  the 

British  Isles. 


Year. 


1881 
1S82 
1888 
1884 
1885 
1886 
1887 
1888 


Average 


Complete 
Success. 


34 
44 

48 
51 
51 
49 
59 
50 


47 


Partial,  t.*.. 

more  than 

Half  Sucoess. 


44 

85 
83 
31 
32 
32 
81 
33 


84 


Total 

8UCCCS8. 


78 
79 
81 
82 
89 
81 
84 
83 


81 


Checking  Forecasts. — Special  attention  has  been  directed  to  the 
system  under  which  estimates  of  success  in  forecasting,  such  as 
those  furnished  in  the  foregoing  tables,  are  obtained  by  a  com- 
parison of  the  actual  weather  with  the  predictions  made  in  the 
Forecasts ;  so  that  a  constant  watch  may  be  kept  on  the  prepara- 
tion of  the  Forecasts  by  the  assistants  specially  charged  with  this 
branch  of  the  work,  and  their  attention  may  be  directed  to  any 
erroneous  judgments  they  may  have  formed,  and  the  nature  of 
such  errors  as  far  as  possible  indicated  to  them. 

Hay  Harvest  Forecasts. — The  Council  renewed  in  1888  the  Hv  Harvest 
offer  made  in  previous  years  to  the  Royal  Agricultural  Society,  the  *orec08te* 
Royal  Dublin  Society,  and  the  Highland  and  Agricultural  Society 
to  send  Daily  Forecasts  gratis  during  the  haymaking  season  to  a 
number  of  observers  selected  by  those  Societies,  on  two  conditions, 
viz.,  that  the  information  should  be  made  known  ns  widely  as 
possible,  and  a  record  of  the  weather  actually  experienced  sent 
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Hay  Harvest 
Forecasts. 


weekly  to  the  Office.    The  Societies  accepted  the  proposal,  and  the 
Forecasts  were  issued  as  shown  in  the  following  table  : — 

List  of  those  who  received  Hay  Harvest  Forecasts 

in  1888. 


Districts. 


0.  SCOTLAND,  N. 


■{ 


1.  Scotland,  E.     -< 


2.  England,  N.E. 


8.  England,  E. 


4.  Midland 
Counties 


5.  England,  S. 


•{ 
•{ 
-{ 
-{ 


6.  Scotland,  W.    -< 


7.  England,  N.W.  - 


8.  England,  S.W.  - 


9.  Ireland,  N. 


10.  Ireland,  S. 


To  whom  sent. 


Address. 


Rev.  Dr.  Joass 
Major  Smith    - 

J.  Whitton 
W.  W.  Kerr    - 
G.  Murdock     - 
C.  L.  W.  Forbes 

J.  Wilson 

J.  Turner 

W.  Birkbeck  - 
Sir  J.  B.  Lawes,  Bt,  and 
J.  H.  Gilbert,  PhJ). 

Royal        Agricultural 

College. 
E.  E.  Harconrt-Vernon 

C.  Whitehead  - 
E.  P.  Squarey  - 
G.  M.  Allender 

W.  Calder       * 

M.  J.  Stewart,  M.P.     - 
J.  S.  R.  Ballingal 

G.  W.  Wray   - 

The  Earl  of  Derby,  K.G. 

Colonol  J.  B.  Turberrill 

The  Earl  of  Ducie 

T.  Dyke 

R.  Neville  Grenville    - 

Rev.  Canon  Nesbitt     - 

E.  F.  Farrell    - 

D.  A.  M'Cready 

D.  A.  Milward 

W.  Talbot  Crosbie,  DX. 


Golspie. 

Munlochy,  Inverness. 

Glamis,  by  Forfar. 
Ferrygate,  North  Berwick. 
Rothiemay,  Huntly. 
Aberfeldy. 

Chillingham  Barns,  Chatton, 

Northumberland. 
The  Grange,  Ulceby. 

High  House,  Thorpe,  Norwich. 
Rothamsted,  Harpenden. 


Cirencester. 

Grove  Hall,  East  Retford. 

Banning  House,  Maidstone. 
The  Moot,  Downton,  Wilts. 
Stammerham,  Horsham. 

Castle  Hill,  Dalreoch,  Dum- 
barton. 
Ardwell,  Stranraer. 
Eallabus  House,  Islay. 

Leyburn,  Yorkshire. 
Knowsley  Hall,  Prescot, 

Ewenny     Priory,      Bridgend, 

Glamorganshire. 
Spring  Park,  Gloucestershire. 
Long  Ashton,  Clifton,  Bristol. 
Butleigh  Court,  Glastonbury. 

Hollymount      Rectory,     Co. 

Mayo. 
Moynalty,  Co.  Meath. 

Larchvale,   MoneygaU,  King's 

Co. 
Lavistown,  Kilkenny. 
Ardfert    Abbey,    Tralee,    Co. 

Kerry. 


The  issue  of  the  forecasts  commenced  June  11th  with  those 
for  England  S.  and  E.,  and  later  for  the  other  districts. 

They  were  continued  for  nearly  six  weeks,  and  only  ended  for 
Scotland  on  August  25th. 

In  more  than  one  case  the  forecasts  were  continued,  until  the 
completion  of  the  corn  harvest,  at  the  cost  of  those  who  received 
the  telegrams. 
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The  general  result  of  the  issue  of  these  forecasts,  shown  by  H*y  Hanrwt 
the  subjoined  table,  has  been  prepared  solely  from  the  .  reports  Foreca,rt8" 


of  the  above-mentioned  gentlemen  :- 


Summary  of  Results. — Hat  Harvest  Forecasts,  1888. 


Districts. 


Names  of  Stations. 


Percentages. 


3 
ft 

a 

o 
O 


0 

3 


3 
3 


I 


Is 


SCOTXAHT),  N. 
E. 


♦» 


Ekglaitd,  N.E. 
E. 

MlDIAKD  COUNTIES 
Elf  0LAHD,  8.  - 
SCOTXAND,  W. 

England,  N.W. 
S.W. 


» 


Ibelahd,  N.  - 

8.- 


»» 


Golspie  and  Munlochy    - 

North  Berwick,  G lamia,  Aberf eldy,  and 
Rothiemay. 

Ghatton  and  Ulceby 

Thorpe  and  Rothamsted 

Cirencester  and  East  Retford  - 

Horsham,  Maidstone,  and  Downton 

Dumbarton,  Jslay,  and  Stranraer 

Leyburn  and  Prescot 

Bridgend  (Glamorgan),  Clifton,  Glas- 
tonbury and  Spring  Park  (Gloucester 
shire). 

Moynaltyand  Hollymount 

Moneygall,  Kilkenny,  Ardfert  Abbey 


Mean  for  all  districts,  1888 

1887 


>t 


48 
43 

60 
48 
68 
52 
46 
67 
46 


43 
63 


49 
66 


34 
41 

27 
39 
32 
40 
41 
24 
36 


38 
31 


35 
32 


17 
11 

17 

10 

9 

6 

8 

11 

13 


14 
10 


11 

8 


1 
5 

6 
3 
6 
2 
6 
8 
6 


5 
6 


5 

4 


82 

84 

77 
87 
85 
92 
86 
81 
82 


81 
84 

84 
88 


These  figures  show  that  the  result  of  last  year's  checking  fell 
four  per  cent*  below  that  of  1888,  and  this  may  be  attributable  to 
the  very  broken  character  of  the  weather  during  the  summer  of 
last  year,  which  added  considerably  to  the  difficulties  of  fore- 
casting and  the  exceptional  quietness  of  the  weather  in  1 887. 

The  highest  percentage  of  success  was  in  England  S.,  and  the 
lowest  in  England  N.E. 

In  addition  to  the  gentlemen  who  received  the  forecasts 
gratuitously,  nine  large  landowners  residing  in  different  parts  of 
the  country  applied  to  be  furnished  with  the  forecasts  at  their 
own  expense. 

Additional  testimony  as  to  the  general  correctness  of  the  fore- 
casts during  the  summer  of  1888,  and  their  value  to,  and  ap- 
preciation by,  the  agricultural  community,  was  transmitted  to 
the  Office  by  the  Rev.  Dr.  Joass  (Sutherlandshire),  Mr.  Turner 
(Lincolnshire),  Mr.  Wray  (Yorkshire),  Mr.  Fergusson  (Suffolk), 
Mr.  Neville  Grenville  (Wiltshire),  and  Mr.  Dawson  Milward 
(co.  Kilkenny). 

A  correspondence  took  place  between  the  Meteorological  Office 
and  the  Agricultural  Department  of  the  Privy  Council  on  the 
subject  of  the  possible  wider  diffusion  of  the  information  supplied 
by  the  Hay  Harvest  Forecasts.  The  Meteorological  Council 
expressed  their  readiness  to  co-operate  in  any  way  in  their 
power  in  an  object  the  utility  of  which  had  been  sufficiently  esta- 
blished by  its  general  recognition  by  the  well-qualified  persons 
to  whom  the  forecasts  had  been  supplied  in  past  years.    At  the 
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same  time,  they  intimated  that  the  fund*  at  their  disposal  were 
insufficient  to  admit  of  any  gratuitous  issue  of  forecasts  in  excess 
of  that  now  going  on.  The  Agricultural  Department  having 
stated  that  they  had  no  funds  at  their  disposal  and  that  the  Treasury 
had  declined  to  make  a  grant  for  the  purpose,  the  matter  was 
dropped.  The  Council,  however,  hope  that  some  arrangement 
may  be  found  possible  under  which  this  desirable  object  may  be 
carried  out,  the  cost  of  which  would  be  insignificant  if  spread 
over  the  large  area  that  would  benefit  by  it,  though  the  aggregate 
amount  is  quite  beyond  the  means  of  the  Meteorological  Office. 
wain-  Storm   Wanting*  for  the   Coast*  of  the   United  Kingdom. — In 

Appendix  IX.  (p.  66)  are  given  the  names  of  the  stations 
furnished  with  signals  for  Storm  Warnings,  ic  accordance  with 
Circular  717  of  the  Board  of  Trade  issued  in  February  1874. 

These  stations  were,  at  the  end  of  March  1889,  146  in  number, 
situated : — 

70  in  England,  14  in  Wales,  41  in  Scotland,  15  in  Ireland, 
3  in  the  Isle  of  Man,  and  3  in  the  Channel  Islands. 

With  a  view  to  adding  to  the  efficiency  of  these  warnings  a 
revision  of  the  districts  in  which  the  stations  are  arranged  has 
been  made,  and  farther  measures  will  be  taken  to  improve  the 
record  of  storms  on  the  coasts  by  means  of  which  the  sufficiency 
of  the  warnings  will  be  better  checked. 

A  comparison  has  been  made  in  the  Office  between  the  warnings 
issued  in  188S  and  the  weather  experienced  on  our  coasts,  the 
waruings  being  tested  by  the  method  explained  In  Appendix  VII. 
(p.  64).  The  results  of  this  comparison  are  shown  in  .the  following 
tables : — 

Bbtubn  of  the  Result  of  the  Comparison  between  the  Warnings  issued  and  the 
Weather  experienced  in  1688. 


11 

n 

Ill 

tl 

ill 
III 
ffl 

ii 
JI 

I5- 

fsf 

fill  i< 

ts4 
iii 

With  Ins  ni  iwral. 

6  J 

32 

ii 

13 

l 

March  11.   Dec  25. 

„      But 

64 

as 

25 

7 

4 

Scotland,  East 

43 

12 

12 

a 

May  13.*  Oct  IJL* 

Bfi 

2S 

as 

4 

l 

England,  North-west 

56 

38 

ii 

7 

— 

— 

— 

46 

26 

12 

8 

March  11. 

46 

31 

S 

„         South-east 

40 

19 

IS 

5 

„        East 

62 

30 

la 

10 

_ 

— 

Totals  - 

589 

29S 

1M 

77 

- 

10         — 

Per-c  tillages    - 

- 

55-8 

28-6 

14-8 

- 

*  These  gales  were  not  felt  south  of  Aberdeen. 
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Notes  as  to  Gales  in  1888  for  which  Warnings  were  not  issued.  ?torm  Vftrn" 

lDgS. 

March  11. — Strong  South-westerly  to  Westerly  gale  in  the  S.  W,  of 
-England,  and  North-westerly  gale  in  the  S.  of  Ireland. — At  6  p.m. 
on  March  10th  there  was  no  indication  of  a  storm  on  our  coasts, 
although  the  distribution  of  pressure  was  of  a  rather  complex 
character.  By  10  p.m.  a  shallow  disturbance  had  been  developed 
off  our  south-western  coasts,  and  subsequently  grew  deep  with 
extraordinary  rapidity.  By  8  a.m.,  11th,  the  centre  had  reached 
Pembroke,  where  the  barometer  had  fallen  0  *  85  in.  (to  28  •  87 
ins.),  and  a  gale  had  set  in  on  all  our  south-western  coasts.  At 
6  p.m.  the  centre  was  over  Lincolnshire. 

May  13-14. — Strong  North-westerly  gale  in  extreme  NE.  of 
Scotland. — At  8  a.m.,  13th,  a  depression  lay  off  the  W.  of  Norway, 
whence  it  moved  steadily  to  the  south-eastward.     There  is  nothing 
in  the  information  available  at  present  to  explain  why  the  wind 
attained  a  force  so  great  as  it  did  in  this  region. 

October  12. — Strong  North-westerly  gale  in  extreme  N.E.  of 
Scotland. — At  8  a.m.,  12th,  a  well-formed,  but  not  deep,  depres- 
sion lay  off  the  N.W.  of  Norway  and  was  moving  east-south-east* 
wards.  The  gale  in  question  seems  to  have  been  the  result  of  some 
9mall  secondary  system  not  shown  by  our  8  a.m.  reports,  and  of 
the  existence  of  which  it  was  impossible  to  know  anything,  owing 
to  the  entire  absence  of  stations  to  the  north-westward  of  the 
Shetland  Islands. 

*  December  25. — Strong  Southerly  gale  in  Ireland,  S. — This  gale 
was  brought  about  by  the  rapid  advance  to  our  western  coasts  of 
a  well-formed  depression  from  the  south-westward.  At  6  p.m.  on 
December  24th  there  was  nothing  to  indicate  the  approach  of  the 
disturbance.  At  Valencia  the  wind  was  light  from  W.N.W.,  and 
the  barometer  stood  at  29  °  60. 

The  following  table  contains  a  comparative  statement  of  the  Comparison  of 
storm  warnings  and  their  results  in  1888,  and  in  the  ten  preceding  ra^tsfor 
years.     It  will  be  seen  that  the  total  percentage  of  warnings  previous  years. 
justified  is  83  *  9,  being  slightly  higher  than  that  for  the  preceding 
year: — 


Tears. 

Total  No.  of 

Warnings 

issued. 

Warnings 

justified  oy 

subsequent 

Gales. 

Warnings 

justified  by 

subsequent 

strong  winds. 

Total  Warnings 
justified. 

Warnings  not 

justified  by 

subsequent 

Weather. 

187S 

485 

56-7 

208 

77*5 

J7*9 

1879 

509 

50-5 

25' 1 

756 

206 

1880 

890 

58*2 

24*6 

82*8 

18*3 

1881 

454 

58-6 

23*3 

81*9 

14*8 

1882 

503 

61-4 

21*1 

82*5 

14*9 

1883 

610 

56-2 

21-6 

77*8 

20*8 

1884 

46 1 

66-4 

20*0 

86*4 

12-1 

18S5 

591 

55-3 

24*0 

79*3 

19*5 

1886 

542 

55*3 

26*9 

82*2 

15*9 

1887 

472 

55-5 

26-1 

81*6 

16*4 

1888 

539 

55*3 

28*6 

83*9 

14*3 
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The  Council,  desires  to  record  its  obligation  to  "  Lloyds n  for 
an  offer  to  co-operate  in  the  supply  of  information  likely  to  be 
useful  to  the  Meteorological  Office  from  their  Signal  stations,  an 
offer  of  which  the  Council  were  very  ready  to  avail  themselves. 

Fishery  Barometers. — To  add  to  the  means  of  obtaining  warn- 
ings of  stormy  weather  by  the  sea-going  population,  barometers 
were  many  years  ago  supplied  by  the  Board  of  Trade  on  loan 
to  fishing  villages  and  other  places  on  the  coast,  to  be  set  up  for 
public  information.  The  whole  number  of  stations  supplied 
by  the  Office  with  these  instruments  is  169,  of  these  59  are  in 
England,  5  in  Wales,  48  in  Ireland,  53  in  Scotland,  3  in  the 
Isle  of  Man,  and  1  in  Jersey.  The  list  is  given  in  Appendix 
VIII.,  p.  65. 

The  inspection  of  the  fishery  barometers  referred  to  as  con- 
templated in  last  Report  has  been  partially  carried  out  during  the 
year.  The  whole  of  the  Scotch  stations  have  been  visited  by 
Mr.  H.  N.  Dicta  on,  F.R.S.E.,  who  was  entrusted  with  the  duty 
by  the  Scottish  Meteorological  Society,  which  body  has  consented, 
at  the  request  of  the  Council,  to  undertake  the  general  supervision  of 
the  public  barometers  maintained  by  the  Office  in  Scotland.  Some 
stations  in  the  north  of  Ireland  were  visited  by  Captain  Tqynbee, 
and  some  on  the  east  coast  of  England  by  the  Hon.  R.  Aber- 
cromby.  The  result  of  the  inspection  is,  on  the  whole,  satisfactory; 
in  only  a  few  instances  was  it  thought  necessary  to  recommend  soy 
change  either  in  the  situation  or  care  of  the  instruments. 

The  inspectors  have  in  many  cases  found  the  fishing  population, 
desirous  of  obtaining  information  as  to  the  principles  on  which  the 
scientific  forecasting  of  weather  is  carried  out,  and  instruction  on 
this  subject  has  been  given  as  far  as  was  possible. 

Atlantic  Telegrams. — As  stated  in  last  year's  Report,  the 
Council  then  discontinued  their  participation  in  the  payment  for 
these  telegrams,  but,  through  the  kindness  of  Professor  Mascart, 
they  have  received  copies  of  them  by  post  from  Paris.  These  were 
for  a  long  period  regularly  examined,  and  the  information  entered 
on  charts,  with  a  view  to  their  value  as  aids  to  weather  forecasting 
being  further  tested.  The  result  has  been  the  conclusion  that,  in 
the  present  state  of  our  knowledge,  such  telegrams  are  of  no 
practical  utility  for  the  object  in  question,  and  the  Council,  though 
with  some  hesitation,  determined  that  the  time  required  for  their 
study  could  no  longer  be  devoted  to  them,  with  due  regard  to  the 
many  other  demands  on  the  special  staff  employed  on  the  difficult 
and  responsible  duty  of  preparing  the  forecasts. 

Weather  Reports. — The  Daily  Weather  Report  has  appeared 
regularly  ;  for  details,  see  Appendix  VII.,  p.  59. 

The  Weekly  Weather  Report  has  been  further  modified  and 
improved,  with  a  view  of  bringing  it  more  completely  up  to  the 
standard  of  information  that  the  present  requirements  of  students 
of  Meteorology  demand,  in  relation  to  the  various  practical  objects 
and  occupations  in  which  the  conditions  of  the  weather  are  impor- 
tant or  influential.  The  small  charts  have  been  enlarged  so  that 
the  area  represented  now  covers  nearly  the  whole  of  Europe. 
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The  Quarterly  Summary,  issued  as  Appendix  I.  to  the  Weekly  Publications.  , 
Weather  Report,  gives  summaries  for  each  quarter*  and  for  the 
whole  year,  of  the  Rainfall  and  Temperature  for  each  district,  for 
the  23  years  1866-1888,  and  also  the  Monthly  and  Progressive 
values  of  Accumulated  Heat,  Rainfall,  and  Bright  Sunshine  for 
all  the  districts  in  each  month  of  1888.  Appendix  II.  to  the  ' 
same  Report  gives  the  Weekly  and  Progressive  values  for  the 
same  elements  during  the  year  1888  (in  continuation  of  Appendix  II. 
for  the  year  1887),  and  Appendix  III.  gives  the  Mean  Weekly 
values  for  the  following  number  of  years : — 

Accumulated  Heat  and  Rainfall,  11  years,  1878  to  1888. 
Bright  Sunshine  -  -     8      „      1881  „  1888. 

Appendix  IV.  gives  for  each  district,  for  the  11  years  1878  to 
1888,  the  mean  temperature  for  each  week  in  the  year. 

The  Monthly  Weather  Report,  which  has  been  discontinued  as 
a  separate  publication,  will  appear  in  future  as  a  supplement  to 
the  Weekly  Weather  Report. 

Simultaneous  Observations. — The  Office  has  continued  its  co-  Simultaneous 
operation  in  the  system  of  International  simultaneous  observations,  °       a    n8# 
taken  at  Greenwich  mean  noon,  as  explained  in  former  Reports, 
which  was  organised  in  1874,  at  the  request  of  the  Chief  Signal 
Officer  of  the  United  States. 

The  number  of  these  observations  which  have  been  received 
during  the  year  from  the  Royal  Navy  hns  been  (5,070,  and  from 
the  Mercantile  Marine,  7,380. 

PART  III. 

Land  Mbtbobologt  of  the  British  Isles. 

Observatories  and  Stations. — The  observations  of  the  climate 
of  the  British  Isles,  which  are  received  by  the  Office  from  certain 
stations,  may  be  arranged  in  five  classes,  according  to  the  complete- 
ness or/fulness  with  which  they  are  made. 

1.  The  Observatories  furnished  with  self-registering  instruments  Self-recording 
by  which   all  the  principal  meteorological  phenomena  are  re-  observatories, 
corded  continuously.    These  alone  afford  the  materials  necessary 
for   the  study  of  the  periodic  variations  of  the  meteorological 
elements. 

2.  Anemographic  stations  furnished   with  instruments  regis-  Anemographic 
tering  the  wind  only.    The  records  from   these  stations  relate  itatl0U8- 
rather  to  weather  as  distinguished  from  climate,  and  are  especially 
useful  in  connexion  with  storms,  and  as  affording,  amongst  other 
uses,  evidence  available  in  courts  of  law  with  respect  to  collisions 
at  sea,  and  damage  done  by  wind. 

3.  Stations  of  the  Second  Order  furnishing  climatologioal  infor-  Stations  of 
mation  from  eye  observations  taken  twice  a  day.    The  observers  at  Seoo,ld  o-8*- 
these  stations  are  all  volunteers. 

4.  The  Telegraphic  Reporting  Stations,  at  which  eye  obser-  ^f^1"0 
vations  are  taken,  supplemented  in  some  cases  by  self-recording  g^tioai.^ 
aneroids,  &c.,  supply  the  material  upon  which  the  daily  weather 
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reports  and  forecasts  are  based.  The  hours  of  observation  at  these 
stations  are  determined  by  the  requirements  of  the  telegraphic 
system,  as  explained  in  Part  II.,  but  the  data  which  they  furnish 
are  also  utilized  to  afford  climatological  information  for  parts  of 
the  country  where  Stations  of  the  Second  Order  do  not  exist 

5.  Extra  stations  furnishing  returns  with  less  completeness  and 
detail  than  those  of  Class  3. 

A  continuous  record  of  the  amount  of  bright  sunshine  is 
received  from  38  stations  in  the  British  Isles,  of  which  some  are 
first  or  second  order  stations,  whilst  from  others  the  sunshine 
record  is  alone  received,  and  the  weekly  totals  are  received  from 
three  other  stations.     See  p.  69. 

A  fuller  account  of  these  several  stations  and  of  the  methods 
employed  by  the  Office  in  dealing  with  their  records  will  be  found 
in  Appendix  XIL,  p.  70. 

Appendix  XIII.,  p.  75,  contains  a  list  of  all  documentsAreiating 
to  the  land  meteorology  of  the  British  Isles  received  at  the  Office 
during  the  year. 

Regulations  of  Work  at  principal  Observatories. — The  regulations 
for  the  management  of  the  self-recording  instruments  have  been 
carefully  revised.  The  experience  of  nearly  20  years  has  shown 
that  in  all  essentials  the  instruments  are  thoroughly  satisfactory, 
and  that  very  small  alteration  was  required  in  the  instructions 
originally  issued  for  their  use. 

Inspection  of  the  Stations. — The  self-recording  observatories  and 
the  anemographic  stations  (Glasses  I  and  2),  as  well  as  the  Tele- 
graphic Reporting  Stations  (Class  4),  are  regularly  visited  each 
year  by  the  Inspectors  of  the  Office.  The  extra  stations  (Class  5) 
are  inspected  as  opportunity  offers.  Of  the  Stations  of  the  Second 
Order  (Class  3),  some  belong  to  the  Royal  Meteorological  Society ; 
these  are  visited  by  an  Inspector  appointed  by  that  Society, 
an  allowance  being  made  by  the  Office  toward  the  cost  of  the 
inspection,  in  accordance  with  the  recommendation  of  the  Treasury 
Committee  (1877)  ;  and  some  belong  to  the  Scottish  Meteorological 
Society.  The  remaining  Stations  of  the  Second  Order  are  visited 
at  least  once  in  every  two  years  by  the  Inspectors  of  the  Office. 
The  Superintendent  of  the  Kew  Observatory,  Mr.  G.  M.  Whipple, 
and  his  chief  assistant,  Mr.  J.  W.  Baker,  are  specially  employed  to 
inspect  and  report  on  the  self-registering  apparatus,  and  on  the 
photographic  processes  at  the  observatories.  Extracts  from  the 
Reports  of  the  Inspectors  are  given  in  Appendix  VI.,  p.  44, 

Information  supplied  to  the  General  Register  Office,  Dublin. 
— Reports  from  eleven  of  the  Irish  stations  of  the  Office  have  been 
regularly  supplied  to  the  Registrar  General  for  Ireland,  for  his 
Weekly  and  Quarterly  Returns. 

Quarterly  Weather  Report. — Parts  IIL  and  IV.,  completing 
the  volume  for  1879  of  the  old  series,  have  been  issued*  This  form 
of  Report  will  end  with  the  publication  of  the  volume  for  1880, 
of  which  Part  I.  is  in  the  press. 
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The  publication   of  the  Hourly  Readings  obtained   from   the  Publication?, 
record*  of  the  self-registering  instruments  at  the  four  principal 
observatories  for  1886  is  completed. 

Tt  has*  been  resolved  to  compute  the  mean  hourly  values  of  the 
observed  temperature  of  the  air  and  barometrical  pressure,  for 
each  month,  and  for  all  the  observatories,  for  the  year  1883  ;  the 
question  of  extending  this  computation  to  other  years  was 
postponed  for  future  consideration. 

Mr.  F.  C.  Bayard  having  computed  the  mean  monthly  hourly  Mr.  Bayard's 
values  of  the  barometric  pressure   for  the  seven  self-recording  t^108- 
observatories,  for  the  years  1877  to  1880,  to  which  he  has  been 
able  to  add  records  from  Greenwich  and  Bidston,  the  Council 
considered  the  results  sufficiently  valuable  to  print  them,  together 
with  those  obtained  by  Mr.  H.  S.  Eaton  for  1876. 

Observations  at  Stations  of  the  Second  Order. — The  volumes 
for  1884  and  1885  have  appeared. 

Observations  on  Ben  Nevis. — The  arrangements  with  the  Observations 
Directors  of  the  Observatory  established  on  the  summit  of  Ben  on  Ben  Nem- 
Nevis,  at  a  height  of  4,406  feet  above  the  sea,  detailed  in  the  Report 
for  1885,  have  been  continued  during  the  year.  The  Council  have 
continued  the  annual  grant  of  100/.  towards  the  expenses  of  the 
Observatory,  and  have  received  MS.  copies  of  all  the  meteoro- 
logical observations  taken. 

The  Directors  of  this  Observatory  having  completed  arrange-  observations 
ments  under  which  they  would   be   enabled   to   erect   at   Fort  »*  ?<?** 
William,  at  the  base  of  the  mountain,  a  supplementary  observatory  w,lliam« 
in  connexion  with  that  on  the  summit,  the  Council  have  under- 
taken to  supply  at  their  own  charge  an  outfit  of  an  observatory  of 
the  first  class,  to  be  equipped  with  self-recording  instruments, 
a  set   of  which,   formerly  used  at   Armagh,   is   available.     The 
Council  have  further  agreed  to  grant  in  aid  of  the  maintenance  of 
the  Fort  William  Observatory  a  sum  of  2501  yearly  for  five  years, 
on  the  terms,  as  to  the  supply  of  copies  of  observations  to  the 
Meteorological  Office,  and  the  like,  on  which  a  similar  grant  is 
made  to  the  Observatory  at  Falmouth. 

Cloud  Photography  and  Measurement — This  subject  has  con-  clou*  Phot°- 
tinued  to  receive  attention.  Many  photographs  have  been  taken 
at  Kew,  but  unforeseen  difficulties  have  arisen  in  obtaining 
satisfactory  results  from  them,  which,  however,  it  is  hoped,  may  be 
overcome  by  improving  the  instrumental  appliances  and  the 
method  of  computation. 

The  Bridled  Anemometer. — The  Council  having  learned  that  meter  anemo" 
Mr.  W.  H.  Dines,  B.A.,  was  engaged  in  making  experiments 
with  anemometers  with  the  aid  of  a  whirling  apparatus,  requested 
him  to  undertake  an  investigation  with  the  view  of  determining  a 
scale  for  interpreting  the  indications  of  the  bridled  anemometer 
that  has  been  in  operation  for  several  years  at  Holyhead.  This 
Mr.  Dines  has  consented  to  do,  and  the  subject  continues  under 
his  observation.     The  object  which  this  form  of  anemometer  is 

b  2 


20 


Report  of  the  Meteorological  Council 


Bridled  anemo- 
meter. 


Squalls. 


Electrical 
anemometer. 


The  Harmonic 
analyser. 


Records  from 
stations  of  the 
Royal  Engi- 
neer and 
A  Troy  Medical 
Departments. 


designed  to  accomplish  is  the  measurement  of  the  varying  force  of 
the  wind,  and  particularly  of  the  strongest  gusts ;  a  question  on 
which  great  doubt  exist*,  and  the  solution  of  which  involves  con- 
siderable difficulties,  while  it  is  of  no  little  practical  importance  in 
connexion  with  the  stability  of  engineering  works. 

Record  of  Squalls. — The  ordinary  self-registering  anemometer 
supplies  a  satisfactory  record  of  the  aggregate  movement  and 
velocity  of  the  wind,  but  fails  to  indicate  sufficiently  those 
momentary  or  sudden  increases  of  force  which  constitute  heavv 
gusts  and  accompany  violent  squalls,  and  the  occurrence  of  which 
is  at  times  the  cause  of  such  great  destruction.  The  trace  made  by 
this  instrument  at  high  velocities  can  hardly  be  trusted  to  give 
reliable  results  for  a  shorter  time  than  15  minutes,  and  inquiry  is 
being  made  as  to  the  frequency  of  occasions  during  which  a 
velocity  of  10  miles  in  that  time,  or  40  miles  in  an  hour,  has 
been  recorded.     (Note  B. ,  p.  27.) 

Electrical  Anemometer* — The  Council  regret  to  have  to  record 
that  after  very  prolonged  trial,  and  repeated  attempts  to  remedy 
defects,  the  use  of  this  apparatus  has  had  to  be  abandoned, 
for  the  present  at  least.  The  instrument  will  be  removed  from 
Valencia  to  Kew,  where  a  close  examination  of  its  working  will 
be  instituted,  in  the  hope  that  some  mean«  may  he  found  for 
rendering  its  indications  trustworthy,  which  has  not  hitherto  been 
accomplished. 

The  Harmonic  Analyser. — This  instrument  continues  to  be 
employed  for  the  determination  of  the  harmonic  coefficients  of  the 
formula)  expressing  the  diurnal  variation  of  temperature  and  of 
barometric  pressure.  The  analysis  of  the  curves  obtained  from 
the  barographs  at  the  seven  observatories  of  the  Office  has  been 
completed  for  the  ten  years  1871-80  and  the  curves  for  1881 
have  been  dealt  with  for  four  of  the  seven  stations. 

The  harmonic  coefficients  for  the  mean  diurnal  range  of  tempera- 
ture were  published  in  1886,  and  since  then  a  considerable 
amount  of  time  has  been  expended  in  endeavouring  to  trace  by 
their  aid  the  sequence  of  causes  which  combine  to  modify  the 
mean  diurnal  curve  of  temperature  at  different  seasons  of  the 
year  and  in  different  parts  of  the  kingdom.  To  assist  in  this 
investigation,  the  coefficients  for  periods  of  five  days  for  the  same 
interval,  1871-1882,  are  now  being  calculated. 

Observations  from  Military  Stations. — The  summaries  of  these 
observations,  made  under  the  direction  of  the  Royal  Engineer  and 
Army  Medical  Departments,  between  1852  and  1886,  have  been 
completed,  and  the  volume  is  now  in  the  press. 


Library. 


Library. 


The  library  contains  standard  works  on  Meteorology  and  the 
allied  Sciences,  and  is,  besides,  particularly  rich  in  Transactions, 
Proceedings,  Reports,  and  other  Publications  which  give  in  a  more 
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or  lesa  detailed  form  a  very  large  mass  of  Meteorological  observa-  Library, 
tional  data  from  all  parts  of  the  world,  and  extending  over  many 
years.     It   consists    at    present    of   over    11,000   volumes   and 

?unph)ets,  exclusive  of  charts  and  MS.  records  of  observations, 
he  books  and  other  documents  are  accessible  to  scientific  men 
for  reference  at  the  Office. 

Appendix  XIV.,  p.  79,  contains  a  list  of  the  additions  to  the 
library  during  the  year,  which  have  been  catalogued  upon  cards, 
and  are  entered  in  the  reference  catalogues  under  (1)  Authors,  and 
(2)  Subjects. 

Expenditure. 

Appendix    XV.,  p.  99,    shows    the  receipts    and    payments  Financial. 
during  the  year  ending  31st  March  1889.     The  amount  voted  by 
Parliament  was  15,300/.,  as  in  the  previous  year. 

The  following  abstract  of  expenditure  shows  the  amount  properly 
chargeable  to  the  year  in  question,  and  its  distribution  under  the 
various  heads,  together  with  the  increase  or  decrease  in  1888-89, 
as  compared  with  the  previous  year  :— 


Kjbt  Expenditure. 

1887-88. 

1888-89. 

Increase. 

Decrease. 

General  Administration, 

4    s.    d. 

4 

*.   cL 

4    s. 

d. 

A    #•     d. 

Payment  of  Council 

1,000     0    0 

1,000 

0     0 

— 

— 

Secretary 

800     0    0 

800 

0    0 

— 

— • 

Office    - 

806  15     6 

798 

8    0 

— . 

8    7     6 

Bent,  fuel,  and  lighting  • 

73S  17  10 

709 

17  11 

— 

28  19  11 

Alterations  to  premises, 

■ 

attendance,  and  con- 

tingencies 

437     5  11 

436 

4     0 

— 

1     1   11 

Expenses  incidental    to 

International  Meteoro- 

logical Congress 

— 

22 

2     3 

22     2 

3 

— 

Pensions 

42  16     4 

138 

16    4 

96     0 

0 

— 

Special  Researches 

734  11  10 

570 

5     0 

— 

164    6  10 

Land  Meteorology 

3,141  10  10 

8,353 

7     1 

211   16 

3 

— 

Weather  Information     - 

8,929  15    5 

8,845 

10    4 

— 

84    5     1 

Inspection* 

624  10    4 

702 

5     1 

177  14 

9 

— 

Ocean  Meteorology 

2,517     4     6 

2,795 

3     3 

277  18 

9 

— - 

Total        -           -  £ 

i 

14,678     8     6 

15,171 

19     3 

785  12 

0 

287     1    3 

(Signed)        B.  Strachey,  Chairman. 


22  Report  of  the  Meteorological  Oovmcil. 


NOTE  A. 

Notes  of  some  Results  of  an  Examination  of  the  Atlantic 
Ohakts  published  by  the  Office  ;  by  Robert  H.  Scott, 
F.R.S.,  Secretary. 

In  the  last  Report  of  the  Council,  that  for  the  year  ending 
March  31, 1888,  a  short  notice  was  included,  on  the  subject  of 
the  severe  gales  which  had  visited  the  British  Isles  between 
August  1882  and  August  1883  inclusive.  These  storms,  as 
represented  on  the  charts,  were  discussed  with  the  object  of 
ascertaining  to  what  extent  intelligence  of  their  approach  to  our 
coasts  might  possibly  have  been  obtained  from  telegrams  from  the 
other  side  of  the  Atlantic.  The  result  of  the  inquiry  was  not 
satisfactory,  as  will  be  seen  from  the  Note. 

During  the  past  year  the  study  of  these  charts  has  been  con- 
tinued, as  opportunity  offered,  and  a  few  facts  of  some  interest 
have  been  elicited,  which  I  venture  to  submit  to  the  Council 

It  has  been  already  explained  that  all  the  clearly  marked 
barometrical  depressions  or  cyclonic  systems  have  been  laid  down 
on  their  proper  positions  on  13  charts,  one  for  each  month,  and 
lines  were  drawn  connecting  these  positions,  as  seemed  justifiable. 
Storm  tracks  were  thus  formed. 

The  next   step   was   to   tabulate  the   whole  of  these  tracks, 
according  to  longitude,  in  columns  of  10  degrees  each.    Speaking 
very   generally,   these  disturbances    travel  over   10    degrees  of 
longitude  in  24  hours.     To  each  day's  entry  are  appended  the 
latitude  of  the  position,  the  lowest  barometer  reading  recorded, 
and  the  principal  strong  winds  reported.     These  data  enable  any 
one  consulting  the  tables  to  gain  a  general  idea  of  the  history 
of  the   disturbance,  as    they   show   whether  it   is  increasing  in 
intensity  or  the  reverse,  as  indicated  by  the  fall  or  rise  of  the 
barometer   at  its  centre,  and  whether  the  wind   is  stronger  or 
weaker.     To  these  entries  are  added  the  distance  the  disturbance 
has  travelled  in  the  preceding  24  hours. 

The  amount  of  material  contained  in  these  forms  is  consider- 
able, but  it  did  not  seem  advisable  to  attempt  to  calculate  the 
average  height  of  the  barometer  or  the  average  rate  of  travel,  say, 
at  each  tenth  meridian,  inasmuch  as  the  number  of  depressions  in 
each  column  was  very  irregular,  and  the  directions  of  the  tracks 
were  not  by  any  means  parallel  to  each  other. 

A  series  of  small  charts  was  next  prepared,  one  for  each 
storm-track,  with  the  view  of  sorting  them  out,  so  as  to  group 
together  those  whose  tracks  resembled  each  other. 

The  total  number  of  separate  tracks  which  have  been  made  out 
is  273,  and  it  seemed  of  interest  to  find  out  how  long  each  of  these 
atmospheric  disturbances  lasted,  i.e.,  for  how  many  days  each  was 
recognisable  on  the  charts. 

The  result  of  this  investigation  is  given  in  the  subjoined  table, 
which  exhibits  the  distribution  of  the  depressions  as  to  months 
and  as  to  duration  : — 
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Table  I. 


Duration  of  Depressions  in  Days. 

Monthly 

L 

2. 

[3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

Totals. 

1882. 
August 
September  - 
October 
November    - 
December    - 

1883. 
January 
February     - 
March 
April  - 
May  - 
June  - 
July  - 
August 

1 
1 
3 

4 

3 
3 

7 

3 
6 
4 

1 

36 

6 
2 
1 

2 
4 
3 

5 
4 

5 
1 

33 

3 
6 

3 

4 

6 
7 
2 
1 
6 
2 
1 

40 

3 
1 

2 

4 

2 
1 
2 
6 
2 
3 
6 
2 

2 
3 

8 

4 
2 
3 
3 
3 
1 
2 
1 

1 
2 
1 
1 

2 
1 
6 
2 
1 
1 
2 
3 

23 

1 
3 

2 
2 

1 
2 

22 

2 
2 
1 

2 
1 
1 

2 
2 
3 

1 
1 

1 
1 

1 

2 

1 

1 
2 
1 

4 

1 

3 
13 

2 

1 
1 
2 

2 

8 

1 

1 
1 

1 

4 

1 

1 
1 

8 

1 

1 
2 

— 

1 
1 

■ 

1 

1 

— 

1 
1 

9 

H 
26 
16 

24 

22 

19 
31 
.     18 
24 
26 
26 
19 

34 

27 

16 

8 

1 

1 

278 

It  appears  from  this  table  that  out  of  the  273  depressions,  143, 
or  more  than  one  half,  lasted  less  than  five  days.  The  instances 
of  duration  of  more  than  10  days  were  rare,  and  those  lasting 
more  than  13  days  extremely  60,  and  almost  entirely  confined  to 
the  autumn  months,  September,  October,  and  November.  One 
of  these  was  the  storm  which  Mr.  H.  Harries  considers  he  has 
traced  from  the  Philippine  Islands  to  the  Baltic,  over  a  distance 
of  14,000  miles  (Quart.  Journ.  R  Met  Soc,  vol.  xii.,  p.  10). 

Looking  at  the  monthly  distribution,  the  disproportionately 
small  number  of  tracks  noted  in  August  1882  attracts  notice,  but 
this  is  possibly  in  some  measure  attributable  to  the  fact  that  in 
the  first  month  the  number  of  observers  was  not  as  large  as  it 
subsequently  became. 

As  regards  the  number  of  these  depressions  which  were  traceable 
across  the* Atlantic  so  as  to  reach  our  coasts,  and  cause  serious 
gales,  the  Note  in  last  year's  Report  shows  that  this  was  insignificant 

The  number  of  depressions  which  appeared  over  the  Atlantic 
to  the  southward  of  the  parallel  of  40°,  the  latitude  of  Philadelphia, 
during  the  period  of  13  months,  was  63,  thus  distributed: — 


1882. 

No.  of  Depressions  appear- 
ing South  of  Lat.  40°. 

No.  of  the  Depressions  in 

OoL  1,  which  passed  from 

Long.  (HP  to  Long.  <p. 

August 
September 
October     - 

- 

- 

1 

4 
7 

0 
3 
1 

November  - 

- 

- 

- 

5 

2 

December - 

1883. 

7 

1 

January    - 
February  - 
March 

•- 

- 

• 

8 
1 
9 

2 
O 
0 

April 

May 

June 

m 

« 

- 

4 
5 

4 

2 
1 
0 

July 
August 

- 

- 

- 

3 
5 

1 
2 

63 

1     " 
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The  second  column  ehows  the  number,  15  in  all,  of  these,  which, 
starting  beyond  the  60th  meridian,  crossed  the  Atlantic,  though 
some  passed  the  meridian  of  Greenwich  in  very  high  latitude, 
and  it  will  be  seen  that  these  were  fairly  equally  distributed  over 
the  year.  When,  however,  we  take  those  which  took  their  rise 
in  lower  .latitudes  below  35°  N.,  we  find  traces  of  periodicity. 
This  is  to  be  expected,  when  it  is  remembered  that  this  class 
includes  the  West  India  hurricanes.  The  columns  have  the  same 
meaning  as  before. 


No  of  DeproMiora  appear- 
in*  below  LatH*. 

No.  ofPaju'eariont  in 
OoL  1,  which  pasted  from 
Loos.  W  to  Long.  QP. 

1882. 

i  ■  i  ■ 

August 

- 

- 

- 

0 

0 

September 

- 

- 

- 

2 

2 

October     • 

- 

• 

• 

. 

5 

1 

November 

- 

m 

• 

4 

2 

December  • 

1888. 

1 

1 

January     - 

- 

- 

- 

2 

1 

February  - 

- 

- 

- 

0 

0 

March 

- 

«• 

• 

1 

1 

April 

- 

- 

- 

2 

1 

May 

- 

- 

m 

2 

1 

June 

- 

« 

- 

0 

0 

July 

- 

- 

- 

0 

0 

August 

• 

• 

4 

2 

28 

12 

Out  of  these  23  disturbances,  12,  or  more  than  one  half, 
possessed  sufficient  energy  to  cross  the  ocean.  When  such  a 
phrase  is  used  it  must  not  be  understood  to  imply  that  the 
cyclonic  system  had  throughout  its  course,  or  even  at  any  part  of 
it,  sufficient  energy  to  be  ranked  as  a  storm  or  to  have  been  a 
source  of  danger  to  shipping,  but  it  would  certainly  have  pro- 
duced disturbances  of  weather  when  it  approached  our  coasts. 

We  see,  therefore,  that  of  the  depressions  appearing  near  the 
American  coast  south  of  40°  N.,  nearly  one  fourth  crossed  the 
Atlantic,  but  that  those  appearing  south  of  35°  N.  had  greater 
vitality,  more  than  one  half  living  until  they  reached  the  meridian 
of  20°  W. 

Another  point  of  interest  was  to  trace  the  instances  in  which 
disturbances  showed  themselves  over  the  Central  or  Eastern 
Atlantic,  near  the  Azores  or  Canaries.  Of  these  one  appeared  in 
each  of  the  months  January  to  July  inclusive,  and  none  in  any 
other  month. 

Another  subject  which  appeared  to  present  features  of  interest 
was  the  circumstance  that  occasionally  depressions  proceeding  from 
the  Temperate  Zone  passed  up  into  Baffin's  Bay,  and  eventually 
died  out  there.  This  phenomenon  did  not  take  place  in  the  winter 
months,  from   October  to  March  inclusive,   but   for  the  other 
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months  the  list  of  occurrences  is  as  follows :  the  length  of  time 
for  which  the  system  remained  within  the  article  circle  i«  given  in 
each  case : — 


1 

5  days. 

1 

3  days. 

2 

Each  4  days. 

2 

One  15  days,  the  other  3  days. 

1 

4  days. 

The  fact  that  as  many  as  seven  cyclonic  systems  absolutely 
died  out  gradually  when  they  reached  high  latitudes,  from  apparent 
failure  of  energy,  is  a  point  not  without  some  interest  in  the  study 
of  the  origin  and  subsequent  maintenance  of  these  atmospheric 
whirls. 

An  attempt  was  also  made  to  study  the  anticyclones  or  areas 
of  high  barometrical  readings.  It  seemed  impracticable  to  study 
the  position  of  the  entire  areas  enclosed  on  each  day  by  the  isobars 
of  30*0  or  even  of  30*1  inches,  as  these  frequently  embraced 
nearly  the  entire  area  of  the  maps.  The  isobar  of  30  *  2  inches  was 
then  selected,  as  indicating  the  regions  where  the  excess  of  baro- 
metrical pressure  was  most  strongly  accentuated,  and  as  enclosing 
areas  which  were  manageable. 

A  map  was  then  drawn  for  each  day  on  tracing  paper  showing 
the  positions  of  these  areas.  These  maps  were  then  combined  for 
successive  days,  by  the  method  of  a  sort  of  composite  portraiture 
and  the  several  areas  for  the  different  days  were  drawn  in  different 
coloured  chalks,  the  same  sequence  of  colour  being  preserved 
throughout,  and  the  last  chart  of  each  series  being  always  re- 
produced as  the  first  of  the  next. 

It  was  found  that,  as  a  general  rule,  not  more  than  three  days 
could  be  combined  without  confusing  the  pictures. 

These  combination  maps  were  then  again  combined  in  order  to 
see  what  evidence  was  procurable  of  movement  of  the  areas  of 
excessive  barometrical  pressure  (those  of  30  •  2  inches  and  upwards) 
in  the  middle  latitudes  of  the  charts.  It  was  not  apparently  of 
importance  to  trace  those  north  of  latitude  60°  or  even  those  over 
Europe,  as  both  of  these  classes  frequently  passed  beyond  the 
limits  of  the  charts. 

Thus  much,  however,  has  become  apparent  that  the  area  of 
excessive  barometrical  pressure,  the  Atlantic  anticyclone,  which 
lies  over  the  Atlantic  to  the  westward  of  the  Canary  Islands  for  the 
greater  part  of  the  year,  is  constantly  being  replenished  by  travelling 
anticyclonic  areas  which  advance  slowly  from  the  westward.  They 
move,  therefore,  in  the  same  general  direction  as  the  cyolonic 
disturbances,  the  depressions,  but  at  a  much  slower  rate. 

The  number  of  such  areas  that  have  been  definitely  traced  as 
advancing  from  the  western  portion  of  America  to  the  Central 
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Atlantic  daring  the  13  months  is  15,  and  the  dates  of  their  first 
appearances  are  as  follow  : — 


1882. 
August  30. 
September  18. 
October   6. 

16. 

25. 


»> 


n 


November  29. 
December  4. 
9. 


n 


1S88. 
March  9. 


April  2. 

>»  8. 
July  17. 
August    1. 

18. 

25. 


»» 


It  will  be  seen  that  no  motion  of  the  nature  indicated  above 
was  noticed  between  the  middle  of  December  and  the  beginning 
of  March,  nor  again  during  May  or  June.        > 

As  'regards  these  periods,  during  the  winter  the  belt  of 
readings  above  30  *  2  ins.  generally  stretched  across  the  Atlantic 
from  Africa  to  North  America.  In  January  this  was  occasionally 
interrupted,  but  from  February  1  to  21  there  was  hardly  any 
change  noticeable  in  this  anticyclonic  area,  as  far  as  the  portion 
lying  oyer  the  Atlantic  is  concerned. 

As  regards  the  second  period,  the  reason  that  no  anticyclones 
started  from  America  to  travel  eastwards  at  that  time  is  apparently 
that  during  the  month  of  May,  and  June  particularly,  there  was 
hardly  a  day  on  which  areas  of  30  •  2  ins.  showed  themselves 
over  the  United  States. 

In  conclusion,  it  must  .be  said  that  the  endeavour  to  connect 
paths  of  anticyclones  with  paths  of  cyclonic  disturbances  at  the 
same  date  by  any  obvious  relation  such  as  parallelism,  &c»,  has 
not  been  successful. 
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NOTE  B. 

Memorandum  on  the  Measurement  of  Squalls  shown  on 
the  Traces  yielded  by  Robinson  Anemometers  of  the 
€t  Standard  "  Pattern  :  submitted  to  the  Council  by 
Richard  H.  Curtis,  F.R.Met.Soc. 

In  attempting  to  make  measurements  of  squalls  from  the  traces 
yielded  by  our  standard-pattern  anemometers,  it  is  necessary  to 
bear  in  mind  three  points  connected  with  the  instrument  itself, 
each  of  which  tends  to  limit  the  amount  of  reliance  which  can 
fairly  be  placed  upon  the  results  obtained,  and  also  to  make  the 
operation  of  measuring  more  or  less  one  of  difficulty. 

The  first  of  these  points  is  the  cramped  time-scale  of  the 
curves,  in  which  an  hour  is  represented  by  a  space  of  less  than 
four-tenths  of  an  inch,  strictly  by  •  365  inch. 

The  second  is  the  enormous  reduction  undergone  by  the  revolu- 
tions of  the  cups  before  they  are  registered  upon  the  papers. 
The  circular  path  of  the  centre  of  one  of  the  cups  is  12  •  57  feet, 
and  therefore  since  we  still  adopt  Dr.  Robinson's  factor  (3)  for  the 
relation  between  the  velocity  of  the  cups  to  that  of  the  wind,  one 
revolution  of  the  cups  is  taken  to  indicate  a  horizontal  movement 
of  the  air  of  12  '57  yards,  and  7,000  revolutions  will  be  required 
for  the  passage  of  every  50  miles  of  wind  over  the  cups  : — 12  •  57 
x  7,000=87,990  yards  =50  miles  very  nearly.  But  by  means  of 
a  train  of  wheels  this  number  of  revolutions  of  the  cups  is  reduced 
to  one,  and  causes  one  turn  of  the  cylinder  carrying  the  spiral 
pencil  which  makes  the  trace  upon  the  paper  as  a  piece  of  line 
2  •  75  inches  in  vertical  length. 

The  third  point  is  also  very  important,  namely,  that  the  trace 
itself  which  is  made  by  the  pencil  on  the  paper  is  not  a  fine, 
sharply-defined  line,  such  as  might  be  made  by  a  pointed  pencil, 
but  a  broad  and  rather  ill-defined  mark  about  *  04  inch  wide, 
produced  by  the  combined  movements  of  the  spiral  pencil  as  it  is 
turned  by  the  wind  upon  the  paper,  and  of  the  paper  as  it  is 
moved  under  the  pencil  by  the  clock. 

The  method  adopted  for  tabulating  the  anemograms  is  to 
measure  the  number  of  miles  recorded  during  60  consecutive 
minutes.  By  this  system  we  practically  obtain  the  mean  velocity 
for  the  hour,  and  the  plan  is  therefore  not  adapted  for  giving  a 
just  idea  of  a  gale,  either  as  regards  its  maximum  strength  or  its 
gustiness,  the  latter  being  a  most  important  point  to  determine 
in  any  inquiry  as  to  the  destructive  power  of  a  gale. 

It  is  quite  true  that  it  is  only  within  certain  limits  that  the 
traces  of  the  Robinson  anemometer  can  be  used  for  obtaining 
information  on  these  points,  but  an  examination  of  the  traces 
themselves  will  readily  show  that  in  many  cases  a  great  deal  more 
pan  be  got  from  them  than  is  at  present  sought  for. 
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In  nearly  every  curve  there  may  be  seen  certain  deviations 
of  a  more  or  less  marked  character  in  the  angle  which  the  trace 
makes  with  the  time  lines.  Each  of  these  indicates  a  variation  in 
the  velocity  of  the  wind,  and  they  are  therefore,  under  certain 
circumstances,  of  considerable  importance,  e.g.,  as  when  it  is 
desired  to  ascertain  whether,  during  a  gale,  the  wind  attained  to 
an  extreme  strength,  beyond  anything,  that  is  to  say,  which  the 
hourly  totals  measured  would  indicate.  These  features  of  the 
curves  are  sometimes  very  marked  with  strong  winds,  and  it  is 
these  which  we  are  accustomed  to  speak  of — I  think  erroneously — 
as  "squalls/' 

But  the  ordinary  squall,  the  sudden  isolated  gust  of  wind, 
lasting  generally  for  only  a  few  seconds,  is  of  far  too  brief  duration 
to  produce  any  appreciable  effect  upon  a  trace  made  under  such 
conditions  as  those  just  pointed  out,  and  therefore  it  may  be  said  at 
once  that  singly  they  cannot  be  detected  upon  these  anemograms. 
No  doubt  during  the  continuance  of  such  gusts  the  velocity  of  the 
cups  becomes  very  high  indeed ;  but  even  assuming  it  to  reach 
such  a  rate  as  250  miles  per  hour,  in  which  case  the  cups  should 
make  10  revolutions  per  second,  and  to  maintain  that  rate  for 
15  seconds — which  is  probably  an  extremely  liberal  allowance  in 
both  directions — we  should  then  register  only  one  mile  of  wind, 
which  would  be  shown  by  a  piece  of  trace  only  •  055  inch  in 
length  and  almost  as  broad  as  it  was  long. 

There  is  no  doubt  that  gales  of  wind  differ  a  good  deal  in 
character  as  regards  the  prevalence  of  squalls,  some  being  re- 
markable for  the  frequency  and  strength  of  the  gusts  while  in 
others  this  feature  is  comparatively  rare.  The  records  of  the 
"  bridled  "  anemometer,  however,  enable  us  to  learn  a  good  deal 
about  them,  and  of  the  way  in  which  they  probably  influence 
anemograms  of  the  "  Robinson  "  cup  instrument.  What  ordinarfj; 
takes  place  seems  to  be  much  as  follows : — 

First  of  all  there  is  a  fluctuation  of  the  wind  within  cer 
limits  (which  varies  in  nearly  every  gale)  above  and  below 
average  strength,  the  variations  following  each  other  in  q 
succession  so  that  even  on  the  bridled  anemogram^  which  has 
very  open  time-scale,  it  is  impossible  to  pick  out  any  individ 
one  except  when  the  exceptionally  wide  time-scale,  which  can 
used  when  desired,  is  in  operation.    The  resulting  trace  is  a  b 
mass  of  shading  produced  by  the  rapid  oscillations  of  the  pe 
the  width  of  the  belt  of  shading  depending  upon  the  averagfc. 
strength  of  these  minor  gusts. 

In  addition  to  these,  there  are  always  a  number  of  heavier 
gusts  which  cause  the  pencil  to  pass  beyond  the  upper  limits  of 
the  shaded  belt,  and  which  occur  at  longer  intervals,  say  of  a  few 
minutes,  although  not  unfrequently  a  number  of  them  will  succeed 
each  other  very  quickly.  The  strength  and  frequency  of  these 
squalls  varies  very  much  in  different  gales,  in  some  being  only 
rarely  experienced,  while  in  others  they  are  extremely  frequent 
and  violent, — with  perhaps  a  few  of  very  exceptional  strength. 
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The  very  open  tune-scale  which  can  be  used  at  pleasure  with  the 
bridled  anemometer  allows  these  variations  of  force  to  be  distinctly 
seen  and  followed. 

From  this,  therefore,  it  would  seem  that  the  main  portion  of 
the  traces  of  the  Robinson  instrument  is  really  built  up  of  a  suc- 
cession of  tiny  pieces  of  line  inclined  at  varying  angles  to  the 
hour-lines,  but  each  piece  so  amul!  that  with  the  conditions  under 
which  the  trace  is  made  they  cannot  be  separately  distinguished, 
and  they  therefore  form  in  the  aggregate  a  line  which  roughly 
approximates  more  or  less  to  a  straight  lino,  and  which  by 
summing  up  the  gusts  and  lulls  gives  at  least  an  approximation 
to  the  average  velocity  over  the  period  selected  for  measure- 
ment. 

When,  however,  the  squalls  are  more  than  usually  heavy  and 
frequent,  they  are  able  to  produce  an  effect  upon  the  trace  of 
the  Robinson  instrument  which  can  be  distinctly  aeon,  the  inclina- 
tion of  the  trace  being  altered  over  a  space  sufficiently  great  to 
allow  in  many  cases  of  its  being  measured  with  considerable 
accuracy.  These  are  the  appearances  of  the  line  which  we 
commonly  call  "  squalls,"  but  which  would  probably  he  more 
correctly  described  as  due  to  a  tucceuion  of  squalls  rather  than 
to  one. 

That  these  deviations  of  the  line  are  sufficiently  well  defined 
to  be  readily  recognised  and  dealt  with,  and  that  they  are  also 
of  sufficient  importance  aa  to  be  worthy  of  measurement,  the 
following  specimens  traced  from  a  few  Holyhead  and  Yarmouth 
curveB  will  show : — 


.  Yarmouth,  December  30,  1887. 

„  „        30.  18B6. 

.  Holyhead,  October  9,  18S6. 

„         September  17, 1886. 

„  '        January  10, 1889. 

„  Ma;  38,  1886. 

„         November  SO,  1888. 
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The  first  of  these  examples  shows  how  easily  the  hourly 
measurements  may  give  a  totally  wrong  idea  of  the  wind-force : — 
two  consecutive  hourly  measurements  of  11  miles  each  were  recorded 
here,  the  temporary  increase  of  velocity  being  divided  between 
them,  and  in  this  way  the  fact  that  for  a  portion  of  the  time  the 
velocity  was  fully  35  miles  per  hour  was  hidden  altogether. 

With  reference  to  the  method  which  should  be  adopted  for 
measuring  these  "  squalls  "  it  is  clear  that,  first  of  all,  care  must 
be  taken  to  avoid  any  chance  of  mistaking  deviations  of  the  line 
due  to  mechanical  defects  tor  those  really  caused  by  augmentations 
of  the  wind  velocity.  This,  however,  is  easily  guarded  against  by 
a  little  intelligent  inspection  of  the  curve,  since  such  faults  nearly 
always  repeat  themselves  at  corresponding  portions  of  every  line. 
Further,  since  with  high  velocities,  very  small  differences  of 
angle  in  the  trace  make  large  differences  in  the  corresponding 
velocities,  no  piece  of  line  should,  as  a  rule,  be  measured  which  is 
under  certain  minimum  dimensions,  say,  of  10  minutes  of  the 
horizontal,  or  of  10  miles  of  the  vertical  scale. 

For  the  measurements  themselves  the  plan  which  I  have  myself 
adopted  appears  to  me,  after  a  good  many  trials  of  it  and  of 
others,  to  De  the  best  and  easiest,  viz.,  to  lay  a  line  etched  on  a 
glass  plate  fairly  along  the  centre  of  the  portion  of  trace  to  be 
measured,  and  by  means  of  an  arc  attached  to  the  line  to  note  the 
angle  it  makes  with  the  time-lines,  and  then  from  a  table  of  corre- 
sponding velocities  take  out  the  hourly  rate  to  which  it  is  equivalent 

For  the  purpose,  however,  of  quickly  deciding  whether  a  piece 
of  trace  reaches  the  given  minimum  limit  of  10  miles  in  IS 
minutes,  which  the  Council  recently  decided  to  fix,  I  have  upon 
the  same  scale  etched  a  line  enclosing  a  space  of  10  minutes  in 
one  direction  and  of  10  miles  in  the  other,  and  this  being  moved 
across  a  curve  will  readily  show  whether  any  portion  of  it  reaches 
the  minimum  fixed. 

In  conclusion,  however,  I  would  like  to  add  that  although 
these  "squalls"  are  really  indications,  of  important  increases  of 
wind-force — caused  by  actual  revolutions  of  the  cups  and  not  due 
to  mechanical  eccentricities, — yet  it  ought  to  be  remembered  that 
absolutely  nothing  is  at  present  known  about  instrumental  errors  at 
such  high  velocities  as  they  indicate ;  and  further  that,  when  with 
lower  velocities  we  speak  of  so  many  miles  per  hour,  we  quote 
velocities  which  we  know  to  be  too  high,  since  all  recent  investiga- 
tions have  shown  Dr.  Robinson's  factor  to  be  about  one-sixth  too 
great  ' 
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APPENDIX. 


APPENDIX  I. 

List  of  Captains  (and  Officers)  who  have  sent  in  Logs  classed  as 
"  Excellent "  during  the  year  ending  March  31,  1889.  The  figures 
opposite  to  each  show  the  total  number  of  such  Logs  which  they 
have  returned  to  the  Office  during  the  period  that  they  have  been 
observing. 


Number 

Captain's  Name. 

of  "Ex- 
cellent" 
Logs. 

Ship. 

A  damson,  A.  W. 

6 

| 
S.S,  "  Kaisar-i-Hind." 

Alderton,  T.  J. 

- 

4 

1  S.S. "  Brindisi." 

Aldrich,  Pelham,  R.N. 

«■ 

16 

H.M.S."Egeria.* 

Atkinson,  S.  P.  H. 

- 

S 

"  Prior  Hill." 

Balfour,  Lieut.  Andrew,  R.N. 

— 

28 

H.M.S. "  Rambler." 

Barker,  D.  Wilson,F.R.Met.  Soc. 

11 

S-S.  '^International." 

Becket,  Alexander 

- 

10 

"  Amana." 

Belding,  R.- 

- 

1 

"  Atlantic." 

Bennett,  E.  C.  - 

- 

13 

"  Thessalus." 

Blackburn,  Mr.  H.  S.  - 

- 

6 

S.S.  "  RohUla." 

Bourke,  Edmund  6.,  R.N.,  F.B. 

6 

H.M.S.  "  Hyacinth." 

Met.  Soc. 

Bright,  H.- 

- 

3 

"  Beltana." 

Briscoe,  R.  F.  - 

. 

2 

S.S.  "  Kaisar-i-Hind." 

Brown,  E. 

- 

3 

"  MoorhiU." 

Buchau,  James 

- 

20 

"Oban  Bay." 

Cameron,  J.  G. 

— 

8 

S.S. "  Adriatic." 

Campbell,  Hugh 

- 

7 

«  Zemindar." 

Campbell,  Robert 

- 

2 

S.S.  "  Elton." 

Carr,  H.  C.      - 

- 

8 

M  Superb." 

Chaddock,  E.  T. 

- 

1 

"Elvira." 

Cbaddock,  6.  A. 

- 

5 

"  Elissa." 

Clapp,  Staff  Comr.  E.  S.,  R.N. 

8 

L.H.  Tender  "  Richmond." 

Clark,  Alexr.    - 

- 

1 

S.S.  "  Cardiganshire." 

Clarke,  Commr.  A.  C,  R.N. 

m 

2 

H.M.S.  "  Espiegle." 

Clarke,  James  - 

- 

10 

S.S.  *  Olbers." 

Couper,  'William 

- 

1 

u  Clackmannanshire." 

Craig,  E.  A.      - 

- 

1 

S.S.  "  Claymore." 

Crighton,  A.  T. 

- 

3 

S.S.  "  Colina,"  and  SS.  «  Circe." 

Cromarty,  D.  S. 

- 

2 

"  Cassandra." 

Crowley,  C. 

- 

2 

"  Alexander  Lawrence." 

Crutchley,  W.  C,  R.N.R. 

- 

16 

S.S.  "Kaikoura." 

Dart,  L.  C. 

. 

9 

"  Alcester." 

Dawson,  Comr.  L.  S.,  R.N. 

_      1 

1 

6 

H.M.S.  "  Sylvia." 

Douglas,  Lt.  H.  H.,  R.N. 

! 

6 

H.M.S.  "  Sylvia." 

Draper,  It.      - 

- 

6 

S.S.  "  Monarch." 

Dunbar,  J.  I.    - 

- 

14 

S.S.  "  Arracan." 

Dyke,  A.  H.     - 

- 

2 

S.S.  "  La  Plata." 

Dyke,  H.  W.    - 

■ 

6 

"  Aecrington." 
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Captain '•  Name. 


'  Number 
of  "Ex- 
cellent " 


Ship. 


Ellery,  William 

England,  Thomas 
Exham,  T.  K.,  F.R.A.8. 

Field, Lieut  and  Comr.  A.  M..R.N, 
Fraser,  W.  V.  - 
Fullarton,D. 

Gordon,  James 
Graham,  W.  V. 
Gray,  David     - 
Gray,  John  - 

Haselwood,  R.  W.  B.  - 

Hepworth,  C.  M.  W.,  R.N.R., 

F.R.Met  Soc. 
Hick*,  G.  M.  - 
Hird,W. 

Hoakyn,  Comr.  R.  F.,  R.N.      - 
Hoghes,  W.  P. 

James,  W.  D.,  Esq. 

Janes,  George  - 

Jennings  R.  C. 

Jones,  Richard  -  r 

Jones,  8.  Griff 

Kemp,  A.  H.    - 

Kiddle,  Sub-Lieut  E.  W.,  R.N. 

King,  J.  W.     - 

Leportier,  T.   - 
Long,  Mr.  J.  C. 

Machngh,  R.  H. 
McLean,  Archibald      - 
Marshall,  Frederick     - 
Maxwell,  Joseph 
Mesnard,  Thomas 
Millican,  J.  W. 
Milne,  W.  F.    - 
Milner,  W.  H.  - 
Moignard,  Philip 
Molony,  E.  J.  - 
Moore,  W.  U.f  R.N.     - 
Mann,  L.  A.     - 
Murdoch,  Peter 
Murray,  Alexr. 

Newton,  Mr.  T.  C,  F.R.Met 

Soc. 
Norman,  Francis 
North,  W.  G.  - 

Parry,  Moses,  F.R.MetSoc.     - 

Parson,  G.  F.   - 

Pearson,  C.  W. 

Peebles,  R.       - 

Powles,  F.  W.  - 

Pritchard,  Lieut.  C.  £.,  R.N.    - 


19 

7 
S 

3 

a 

4 

14 

ft 

15 

12 


"  Talookdar," 
«  Holkar." 
«■  Jane," 
S.8.«Eak.» 


Majestic,9'       asd 


H.M.8. «  Dart." 
"  Thomas  8.  Stowe." 
"  Tlmara." 


9* 


S.8.M  City  of  Agra. 
"  Bolan.H 
8.8. u  Eclipse." 
S.8.  «*  Hope." 


8.8.  "  Kaisar-i-Hind  "  and  S.S. 

hffla." 
S.S.  «  Port  Pirn." 


1 

S.S.  «  Nile." 

4 

"  Marlborough." 

17 

H.M.S.  M  Myrmidon." 

9 

"  Candahar." 

1 

"  Lancashire  Witch." 

3 

"  Middlesex." 

I 

S.8. "  Colina." 

2 

-  Thomas  HUyard." 

7 

"  Htrmine." 

2 

"  Hudson." 

3 

H.M.S. «  Egeria." 

3 

"  Philomene." 

8 

8.8. «  Mira." 

4 

S.S.  «  Kaisar-i-Hind." 

3 

8.8.  «  Ching  Wo." 

6 

S.S. •'  Concordia." 

4 

"  Berkshire." 

4 

"  Oamaru." 

7 

"  Sierra  Miranda." 

3 

"  Myrtle  Holme." 

6 

S.S.  w  Esquimaux." 

5 

8.8. «  Avon.* 

3 

"  Astoria." 

7 

«  British  Merchant." 

13 

H.M.S.  w  Rambler." 

1 

8.8.  "  Durban." 

9 

"  Sierra  Lucena." 

6 

S.S.  "  PerseTerence.'' 

5 

S.S. "  Minia." 

6 

"  Cape  Clear." 

10 

8.8. "  Tiger." 

13 

S.S."Prydain." 

8 

M  Earnock.* 

28 

8.8.  "  Strathleven." 

13 

"Bracadale." 

3 

6.8.  "  Easequibo." 

3 

H.M.S. u  Espiegle." 
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Captain's  Name. 


Number 
of*  Ex- 
cellent" 
Logs. 


Ship. 


Quaile,  D.  W.  A. 

3 

"  Orissa." 

v       Randall,  William 

10 

"  Laomene." 

Read,G.  W.,  F.R.G.S. 

4 

S.S.  "  Auretta." 

Richardson,  Mr.  W.  H. 

3 

S.S.  ••  Auretta.'1 

Rigaud,  H.  C.  - 

1 

S.S.  "Derwent." 

Ritchie,  Alexander 

1 

u  Four  Winds." 

Rowsell,  P.       - 

1 

S.S. "  Tagus." 

Russell,  C.  J.  - 

9 

<*  Khyber  "  and  "  Belfast" 

Sargent,  A.  H.  - 

4 

"  Glenlora." 

Scott,  George  - 

4 

"  Houghton  Tower." 
"  Thetis." 

Shearer,  George 

9 

Simpson,  Alexander     - 

10 

S.S.  "  Australasian." 

Smith,  Lieut.  F.  B.,  R.N. 

7 

H.M.S. "  Myrmidon." 

Spooner,  I.  D.  - 

1 

S.S.  "Tamar." 

Spratly,  W.      - 

12 

S.S. "  Mozart." 

Stnrdee,  H.  K. 

11 

L.H.  Tender  «  Richmond." 

Swinton,  W.  W. 

1 

"  Banffshire." 

Thompson,  J.  E.          -            - 

2 

S.S.  "  Monarch." 

Trott,  Samuel,  F.R.Met.Soc.    - 

13 

S.S. «  Minia." 

TruDks,  H. 

3 

"  Aldborough." 

Walker,  Henry 

10 

S.S.  "  Cephalonia." 

Waring,  William 

15 

S.S. "  Breconshire." 

West,  Frederick 

2 

S.S.  "  Port  Adelaide." 

Wheaton,  N.  J. 

8 

"  Eliza." 

Wilson,  John  - 

3 

S.S.  "  Ethiopia." 

Wilson,  W.       - 

4 

"  Horsa." 

Woolward,  Robert 

3 

S.S.  "  Don  "  and  S.S.  «  Nile." 

Names  of  observers  deceased  printed  in  italics. 
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List  of  Documents  received  from  Ships. 


Captain's  Name. 


1  Adamson,  A.  W.     - 

8  Alderton,  T.  J. 

3  Aldrich,  Pelham,R.N. 


4 
4 


n 


w 


S.S.  Kaisar-i-Hind 
S.S.  Brindisi    - 
H.M.S.  Egeria 


Calcutta,  via  Suez 


Mauritius,  King  George's  Sound, 
Hobart,  Sydney,  and  Auckland  - 
Australia  - 


Andenon,  Charles   - 

9*  n 

6  Armstrong,  G.  B.     - 
Asquith,  W. 

n  » 

Atkinson,  S.  P.  H.  - 
•  Bailey,  T.  S.- 

7  Barker,D.W.,R.N.R., 

F.R.  Met.  Soc. 
Batt,  H. 

Becket,  Alexander  - 


Belding,  R.  - 

Bennett,  £.  G. 

Biglev.W.B.  - 

Bourke,  Comr.  Ed- 
mund, R.N. 

Brehant,  G.  J. 
Bremner,  A.  W. 
Bright,  H.    - 

Brisco,  B.  W. 

1  Briscoe,  R.  F. 

Brown,  E.    - 

Brown,  R.  0 . 
Buchan,  James 
8  Buckler,  J.  H. 
Butler,  S.  H. 


ii 


S.S.  Achilles   - 

S.S.  Elbe' 
S.S.  Deucalion 

i» 

»• 

Barque  Friorhill 

Drumcraig 

S.S.  International 

S.S.  Hector     - 

>» 
Amana 


Barque  Atlantic 


Thessalus 

S.S.  Diomed   - 
H.M.S.  Hyacinth 


i» 
Barque  Achievement 

S.S.  Ulysses    - 
Barque  Beltana 

Barque  Ponemah 

S.S.  Kaisar-i-Hind 

ii  >» 

Barque  Moorhill 


ii 


China,  via  Sues 

ii  »> 

River  Plate 
China,  via  Suez 


i» 


ii 
i» 


ii 


n 
ii 


•  Cameron,  J.  G. 


ii 


w  Campbell,  Archibald 

Campbell,  Hugh      - 

"  Campbell,  Robert     - 


S.S.  Titon 
Barque  Oban  Bay 
S.S.  Dee 
S.S.  Priam       - 


Port  Elizabeth,  Lyttelton  -  " 

Melbourne,   Newcastle    (N.S.W.), 

San  Francisco    - 
Massowah,  via  Suez,  Naples 

China,  via  Suez     - 

Cape  Town,'  Newcastle  (N.S.W.), 
San  Francisco,  Port  Townshend 
(W.I.),  Melbourne         -  - 

Buenos  Ayres,  Valparaiso,  Tal- 
cahuano  - 

Buenos  Ayres,  Port  Nolloth  - 

Sydney,  San  Francisco,  Portland 

(Or.)      - 
China,  via  Suez     -  -  - 

Panama  and  coast  of  Chili  ana 

Peru      - 
Chile,  Sandwich  Islands    - 
Callao,  Iquique      - 
China,  via  Suez     -  "  " 

Adelaide,    Newcastle      (N.S.W.), 

Tahiti    -  -  *       „  « 

Callao,  Coquimbo,  Baltimore,  Bull 

River,  U.SA.     - 
Calcutta,  via  Suez 
Bombay,  via  Suez  - 
Paysandu,  Monte  Video,  Pernam- 

buco       - 
China,  via  Suez     -  .    - 

Monte  Video,  Esquimalt,  Astoria  - 
West  Indies  - 

China,  via  Suez     - 


ii 
ii 


S.S.  Adriatic  - 


ii 


ii 


»i 


19 
II 


Can,  H.  C.  - 
«  Chaddock,  E.  T. 
Chaddock,  G.  A. 


S.S.  Circassia  - 
Zemindar 
S.S.  Elton 


» 


ii 


ii  »> 

New  York  r 


ii 


i> 


ii 
ii 


Calcutta    - 
India  via  Suez 


ii 


»i 


ii 


»i 


Chrimcs,  H. 


Superb 

Barque  Elvira  - 
Barane  Elissa  - 


ii 


ii 


ii        ii 


»»        i' 
S.S.  Sarpedon 


ii  ii 

Melbourne  - 

Altata  (Mexico)    -  "       -     " 

Rosario,      Mauritius,       Bombay, 

Chittagong        -  - 

Mauritius,    Kurrachee,  Rangoon, 

Boston  -  - 

Rangoon,  Boston,  Cadiz    - 
China,  via  Suez     - 


1868 
1888 

1887-88 

1888 

1888 
1886-87 
1887-88 

1888 
1888-87 

1887 
1887-88 
1887-88 

1887-88 
1887-88 

188? 
1887 


1887-88 

1887-8$ 
1888-?* 

1887-63 

1687 

1887-88 

1888 
1887-88 
1886-67 

1888-89 

1887-88 

1888 
1888-89 

1888 

1887 
1887-88 

1888 
1888-87 

1887 
1887-88 
1887-88 

1888 
1887-88 

1888 

1888 

1888 
1888-89 
1887-88 
1888-83 

1887-83 

188S 

1888-S9 

1887 
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Captain's  Name. 

Ship. 

1                          Voyage. 

Year. 

w  Clapp,     Staff-Comr. 

Schooner  Richmond   - 

Bahamas  «... 

1887-88 

E.  S.,  R.N. 

>»          »          »t 

»               tt 

»i        •            *            •            " 

1888 

»                 »>                 » 

»»               »» 

tt 

1888 

14  Clark,  Alexander     - 

S.S.  Cardiganshire 

China  and  Japan,  via  Sues 

1888 

15  Clarke,  Comr.  A.  E., 

H.M.S.  Espiegle 

Madeira,   Monte    Video,     Sandy 

R.N. 

Point,    Port  Otway,    and    Co- 

qnimbo               ... 

1887-88 

13 

f>                  »                  t% 

tt           tt 

Coquimbo,  Valparaiso,  Honolulu, 

fisquimalt          ... 

1888 

Clarke,  James 

S.S.  Olbers      - 

West  coast  of  South  America 

1888 

Cooper,  William 

Clackmannanshire 

Adelaide,  Wallaroo 

1887-88 

Craig,  E.  A.        .     - 

S.S.  Claymore  - 

China,  via  Suez    ... 

1888 

Crighton,  A.  T. 

S.S.  Colraa      - 

Quebec      - 

1887 

tt            tt 

S.S.  Circe 

„ 

1888 

Cromarty,  D.  S. 

Barque  Cassandra 

Sydney,  Port  Augusta 

1887-88 

Crowley,  C.  - 

Barque          Alexander 

Sydney,     Wilmington,     Portland 

Lawrence. 

(Oregon)           ... 

1887-88 

>»        »»    " 

t*           tt           tt 

Sydney     - 

1888-89 

18  Crutchley,     W.    C., 

S.S.  Kaikoura 

Cape  Town,    Hobart,    Lyttelton, 

R.N.R. 

Rio  Janeiro,  Santa  Crux 

1888 

16 

»                 »                 i» 

it          *            • 

Cape  Town,  Hobart,  Wellington, 

Rio  Janeiro       ... 

1888 

Dart,  L.  C.  - 

Alcester  - 

India         .... 

1887-88 

17  Dawson,  Comr.  L.  S., 

H.M.S.  Sylvia  - 

Red  Sea,  Gulf  of  Volo      - 

1888 

R.N. 

18  Dickinson,  L.  R. 

S.S.  Elbe 

River  Plate            ... 

1888 

19  Draper,  R.   - 

S.S.  Monarch  - 

Coast  of  British  Isles 

1888 

Dunbar,  J.  I. 

S.S.  Arracan  - 

India,  vi&  Suez      ... 

1887-88 

t>           tt 

tt         m           m 

tt               n               m               "               " 

1888 

it           it 

t* 

»»»""" 

1888-89 

Donlop,  George 

S.S.  Belair 

West  Indies           - 

1887 

90  Dyke,  A.  Hart 

S.S.  La  Plata  - 

South  America      - 

1888 

21 

tt                    9* 

tt         m 

West  Coast  of  South  America 

1888-89 

Dyke,  H.  W. 

Accrington 

Calcutta,  Mauritius,  New  York 

1885-88 

EUery,  William 

Talookdar 

Calcutta    .... 

1887-88 

tt            n 

Majestic 

»           -            -            -            - 

1888 

n            tt 

Holkar 

tt 

1888-89 

England,  Thomas    - 

Barque  Jane    - 

Matanzas    (Cuba),     Philadelphia, 
Havana,   Buenos    Ayres,    Ship 

Island,  Pascagoula 

1887-88 

Exham,        T.      K., 

S.S.  Esk 

West  Indies           ... 

1888 

F.R.A.S. 

»i                 »» 

»»                * 

i* 

1888 

22  Field,      Lieut,     and 

H.M.S.  Dart    - 

Australia  - 

1888 

Comr.  A.  M.,  R.N. 

3 

tt         n       tt 

tt 

Townsville,  Cooktown,  New  Guinea 

1888 

23 

w              :t           tt 

tt 

Sydney,  Tasmania  - 

1888 

Fordyce,  William     - 

County  of  Haddington 

Calcutta    - 

1887-88 

Fraser,  W.  D. 

Barque  Thomas  S.  Stowe 

Brisbane,  Newcastle,  N.S.W.,  Port- 

land (Oregon)    ... 

1887-88 

Fullarton,  D. 

Timaru 

Auckland  - 

1888 

Gibson,  M.  - 

Jessie  Readman 

New  Zealand         ... 

1887-88 

23  Gordon,  J.    - 

S.S.  City  of  Agra 

Calcutta,  via  Suez  ... 

1888 

Gould,  H.W.       ,    - 

S.S.  Ocean  King 

New  Orleans,  Newport  (Newfound- 
land),   Bremerhaven,     Norfolk 

^ 

(V.  A.)- 

1888-89 

22  Graham,  W.  V. 

Bolan  - 

Calcutta     - 

1887-88 

Gray,  David 

S.S.  Eclipse     - 

Greenland - 

1888 

Gray,  John  - 

S.S.  Hope 

i»        m           "            "           " 

1888 

Gray,  Robert 

S.S.  Port  Phillip 

Australia,  vift  Cape  and  Suez 

1888-89 

(irier,  J.  K.  - 

S.S.  Antenor  - 

China,  via  Suez     - 

1887 

Grier,  John  - 

tt 

tt                ~ 

1887 

»  Griffin,  E.  J., R.N.R. 

S.S.  Moor 

Cape  Town             - 

1888 

ft        $t          tt 

»               - 

tt                                 T- 

1888 

I 
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Heport  of  the  Meteorological  Oounoil. 


Captain's  Name. 


Ship. 


Voyage. 

Year. 

China,  viA  Snez 

-1 

1866-87 

$9                      ft 

- 

1887 

It                      f» 

- 

- 

1887 

ft                      »» 

- 

- 

1887 

India,  via  Suez 

- 

- 

1868 

Calcutta,  viA  Suez 

m 

- 

1888-89 

Adelaide,  vii  Cape  of  Good  Hope, 

Newcastle       (N.S.W.), 

Java, 

Bangkok 

- 

- 

1887-34 

Buenos  Ayres 

- 

- 

1888 

New  Zealand 

- 

• 

1887-88 

Melbourne 

• 

- 

1888-89 

Towns ville,  Sydney,  Tasmania 

1887-53 

Calcutta    - 

— 

. 

1887-88 

China,  via  Suez 

- 

- 

1887 

>♦                   " 

w 

. 

1887 

New  York  - 

- 

- 

1888 

China,  via  Suez     - 

- 

- 

1887 

!»                                          " 

- 

- 

1887 

n                           " 

- 

- 

1887 

tt                          " 

• 

- 

1887 

tt                           ~ 

• 

- 

1887 

Spitzbergen,  Nova  Zembla 

- 

1888 

Singapore,  Chittagong 

- 

• 

1888-89 

Montreal   - 

- 

- 

1688 

Cape  Town 

- 

- 

1888 

China,  via  Suez     - 

- 

- 

1887 

Rio  Janeiro,  Quebec 

- 

- 

18& 

Vancouver,     Valparaiso, 

i 

Taltol, 

Talcahuano 

« 

- 

1883-b* 

New  Zealand 

- 

- 

1887-S3 

Mauritius,     Adelaide, 

Newcastle 

(N.S.W.),  Valparaiso, 

Rotterdam 

1887-89 

New    York,    Chittagong, 

Salem 

(U.S.A.) 

» 

- 

1887-88 

China,  via  Suez 

- 

«. 

1887 

Valparaiso,     Lobos    de 

Afuera, 

Mauritius,  Buenos  Ayres, 

Chile 

1886-8$ 

Calcutta,  via  Suez 

• 

- 

1888 

>»               " 

• 

- 

188S-&* 

San  Francisco 

• 

. 

1888-83 

Ensenada  (Brazil),  Mobile 

- 

1888-89 

China,  via  Suez 

- 

- 

1888 

»            » 

« 

« 

1888-89 

Montreal  - 

•» 

- 

1887-88 

» 

» 

- 

1888 

Rangoon    - 

- 

• 

) 887-88 

Auckland,  Wellington 

- 

- 

1888 

India 

- 

. 

1887-88 

Birkenhead 

. 

_ 

1888 

Adelaide    - 

• 

- 

1887-88 

»» 

• 

.. 

1888-89 

China,  via  Suez 

- 

« 

1887 

»           ft 

- 

• 

1887-88 

»           » 

« 

- 

1886-87 

>»           >* 

• 

- 

1887 

St.  John's  (Newfoundland) 

,  Davis 

Straits    - 

- 

- 

1888 

West  Indies 

«• 

- 

1888 

»» 

- 

- 

1888 

>»                     * 

- 

- 

1888 

»>                     *■ 

- 

- 

1888-89 

Naples,  New  York 

• 

• 

1887-8S 

Naples,    New     York,    Miramichi, 

Mediterranean  Ports 

• 

- 

1888 

Guthrie,  W.  E.         -  !  S.S.  Bellerophon 


» 


Hannah,  W.  T. 

1  Haselwood/k  W.  B. 

28  Hepworth,  C.  M.  W., 
R.N.R. 

»  Hicks,  G.  M. 

nird,  W.      - 

Home,  James 
»  Hoskyn,  Comr.  R.  F., 
R.N. 

Hughes,  W.  P. 

Hutchinson,  John    • 

«  Irving,  P.'j. 
Jackson,  Charles 

»  ?» 

Jackson,  M.  H.  F.   - 


>» 


>» 


Jackson,  T.  S. 
James,  W.  D. 

Janes,  George 
Jennings,  R.  C. 
»  Jones,  E.  T. 
Jones,  Henry 
Jones,  Richard 
Jones,  S.  Griff. 

Kemp,  A.  H. 
King,  J.  W. 

»  Lamb,  O.     - 

Lapage,  W.  P. 
Lelean,  J.  E. 

Leportier,  T. 


» 


»t 


Lourison,  G.  M. 
McGonnel,  James 
Machugh,  R.  H. 


tt 


ft 


9  McLean,  A. 


» 


» 


Marshall,  Frederick  - 
Maxwell,  Joseph 
Mesnard,  Thomas    - 
m  Miller,  A.  T.,  R.N.  - 
Millican,  J.  W. 


»» 


Milligan,  John 

tt  9* 

Milligan,  Samuel 
Milne,  W.  F. 


» 


•  Milner,  W.  H. 

35 

»»  tt 

3fl 

tt  tt 

36 

n  » 

Mitchell,  George 


ft 


S.S.  Glancus 


» 


»» 


ft 


S.S.  Kaisar-i-Hind 
S.S.  Rohilla    - 
S.S.  Port  Pirie 


S.S.  Nile 
Marlborough    - 
Loch  Garry 
H.M.S.  Myrmidon 

Candahar 
S.S.  Orestes 

>» 

S.S.  Celtic 

S.S.  Palamed  - 

» 
S.S.  Telamon  - 

»»  ~ 

S.S.  Palinurus  - 

Schooner     Lancashire 

Witch. 

Middlesex 

S.S.  Colina      - 

S.S.  Arab 

S.S.  Telemachus 

Thomas  Hilyard 

Barque  Hermine 

Barque  Hudson 
Philomene 

Iron  Cross 

S.S.  Anchises  - 
Barque  Delscey 

S.S.  Mira 

»»  - 

Eaton  Hall 

Barque  Matilda  C.  Smith 

S.S.  Ching  Wo 

tf  >» 

S.S.  Concordia 


ft 


tt 


Barque  Berkshire 
Oamaru 
Sierra  Miranda 
H.M.S.  Conway 
Barque  Myrtle  Holme - 


♦» 


S.S.  Jason 


tt 


tt 


tt 


S.S.  Stentor    -' 
S.S.  Esquimaux 

S.S.  Avon 

»» 

»» 

tt 
S.S.  Trinacria 

ft  - 


Appendix  II. 
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Mitchell,  John 
Moignard,  Philip 

Molony,  £.  J. 
87  Moore,  W.  UBborne, 
R.N. 

•7 

M  Munn,  L.  A. 
Monro,  George 
Murdoch,  Peter 
Murray,  Alexander  - 
Nelson,  R.   - 

Nish,  H.      - 

Norman,  Francis     - 

North,  W.  G. 


» 


>i 


w  *i 

30  Owen,  Owen 
Parry,  Moses 


Cape  Verde     - 
Barque  Astoria 

British  Merchant 
H.M.S.  Rambler 

S.s"Durban  "- 
Barque  Peeblesshire 
Sierra  Lucena  - 
S.S.  Perseverance 
S.S.  Menelaus  - 

» 
S.S.  Cyclops    - 

Barque  Cape  Clear 

S.S.  Tiger 


»* 


»» 


Barque  Cordelia 
S.S.  Prydain  - 


» 


9  Parson,  G.  F. 

Pasifull,  £.  J. 

Pattman,  R. 
<°  Pearson,  C.  W. 

Peebles,  Robert 

Powles,  P.  W. 


» 


tt 

tt 


Purdy,  Thomas 


a 


I* 


3  Quaile,  D.  W.  A.    - 

Randall,  W. 
«  Read,G.W.,F.R.G.S., 
F.R.A.S. 

41  „  „        - 

41  „  »        - 

Reynolds,      Robert, 

R.N.R. 

«  Bigaud,  H.  C. 
Riley,  James 
Ritchie,  Alexander  - 

«  Rowsell,  P.- 
Russell, C.  J. 

»»  tt 

Rutherford,  G.  D.    - 
Sargent,  A.  H. 
Saul,  John   - 
Scale,  R.  F. 

Scott,  George 

Scougall,  H. 

Shearer,  George 
Simpson,  Alexander 


it 


» 


Earnock 
Rahane 
Loch  Torridon 
S.S.  Strathleven 
Barque  Bracadale 

i>  »» 

S.S.  Essequibo 

» 
S.S.  Dardanus  - 

n 

tt 

Orissa 

Laomene 

S.S.  Auretta    - 


» 
»> 
S.S.  German    - 

SS.  Derwent  - 

S.S.  Ajax 

Four  Winds     - 

S.S.  Tagus 

Khyber 

Belfast 

Barque  King  Alfred 

Barque  Glenk>ra 

Barque  Coronilla 

S.S.  Laertes     - 

Hoghton  Tower 

?♦ 
Barque  Tynron 


Barque  Thetis  - 
S.S.  Australasian 


Vancouver,  Melbourne,  Wallaroo 
San  Diego  (Cal.)>  Tacomo  (Puget 

Sound)  - 
Sydney,  San  Francisco 
China  Sea  - 


» 


Cape  Town 

Brisbane,  Portland  (Oregon) 
India         ... 
Cumberland  Strait 
China,  via  Suez 


tt 


tt 


it         ff 
China,  Madras,  via  Suez   - 

Wellington      (N.Z.),      Newcastle 

(N.S.W.),  Callao,  Peru  - 
Hamburg  .... 


» 


» 


Valparaiso  -  -  _ 

Savona,  Philadelphia,  New  Orleans, 

Norfolk  (Va.),  Antwerp,  Civita 

Vecchia,  Odessa 
Odessa,    Antwerp,    Bremerhaven, 

Sevastopol,  Constantinople 
Adelaide,  Wallaroo 
San  Francisco       ... 
Calcutta  and  New  York    - 
Yokohama,  New  York,  via  Suez   - 
Calcutta   - 


» 


West  Indies 


» 


f» 


China,  via  Suez     - 
China,  Madras,  via  Suez  - 
China,  via  Suez     - 
Townsville,  San  Francisco 
Calcutta,  Mauritius,  New  York 
India,  via  Suez 

Odessa      - 
Genoa,  Odessa 
Table  Bay 

Barbados 

China,  viA  Suez     - 

India         - 

River  Plate  -     • 

India         - 

Calcutta    -  -  - 

San  Francisco,  Portland  (Or.) 

New  Zealand 

Hobart,  Port  Pirie 

China,  via  Suez     - 


—  i 


»» 


Chittagong,  Mauritius 

Mauritius,'  Chittagong,  St.  Helena 

Freemantle  (W.A.),  Mauritius, 
Adelaide,  Port  Natal,  Melbourne 

Pisagua      - 

Melbourne,  via  Cape  Town,  Mauri- 
tius, Bombay,  viA  Suez  - 

Cape  Town,  Australia 


1888 


1887-88 
1888-89 
1888 

1888 
1888-89 
1887-88 
1887-88 
1887-88 
1886-87 
1887-88 
1886-87 

1887 

1887-88 

1888 

1888 
1888-89 
1887-88 


1887-88 

1888 

1888 

1888 
1887-88 

1888 
1887-88 
1888-89 

1888 

1888 

1888 
1886-87 

1887 
1887-88 
1887-88 

1888 

1888 

1888 
1888-89 
1888 

1888 

1887 
1887-88 

1888 
1887-88 
1888-89 
1887-88 

1888 
1887-88 
1886-87 

1887 
1887-88 

1888 

1886-88 
1887-88 

1887-88 
1888-89 
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Repoi*t  of  the  Meteorological  Council. 


Captain's  Name. 

Simpson  Alexander 
"  Smith,  J.  H. 
**  Spooner,  I.  D. 

Spratly,  William 

»  » 

Stewart,  Alexander  - 
•  Swinton,  W.  W. 
Thompson,  A. 

»t  »» 

19  Thompson,  J.  E. 

Thompson,  J.  S. 

»  »» 

«  Trott,  Samuel 

«       n 
48 

»»  »> 

Trunks,  B.  - 

38  Tyson,  John 

«  Wait,  A.  Mclean 

48 


Barquentine  Traveller 
H.M.S.  Worcester 
S.S.  Tamar 
S.S.  Mosart     - 


»» 


County  of  Selkirk 
Barque  Banffshire 
S.S.  Patroclus  - 


»» 


»» 


» 


Walker,  Henry 
*  Waring,  William 

49 


»» 


.» 


Webster,  J.  K. 
*°  Wes£  Frederick 


S.S.  Monarch  - 
S.S.  Nestor     - 


»» 


Wheaton,N.  J. 
Wilding,  James 


M 


>» 


hl  Williams,  Henry 
Wilson,  John 


19 


Wilson,  William 
M  Woolward,  Robert    - 

53 


t» 


» 


S.S.  Minia 

»>  - 

Barque  Aldborough    - 

S.S.  Durban    - 
S.S.  Spartau    - 

»i 
S.S.  Cephalonia 

S.S.  Breconshire 

»» 
S.S.  Prometheus 

S.S.  Port  Adelaide 


Barque  Eliza   - 
S.S.  Agamemnon 

Dynomene 
S.S.  Ethiopia  - 

»> 
Horsa  - 

H.M.S.  Nile     - 

S.S.  Don 


Greenland-  - 

Greenhithe  - 

West  Coast  S.  America     - 

Monte  Video 

Monte  Video,  Buenos  Ayres,  Bio 

Janeiro  - 
Calcutta    -  - 

Brisbane,  Wallaroo 
China,  via  Suez     ... 

»  »  -  -  - 

Coast  of  British  Isles 

China,  via  Sues 

t»  »»  "  "  " 

Halifax      .... 

North  Atlantic 

Antwerp,    Melbourne,    Newcastle 

(N.S.W.),  San  Francisco 
Cape  Town  - 

NataV  - 

Boston       -  -  -  - 

China  and  Japan,  via  Suez 


>» 


China,  via  Suez 


»> 


-  i 


Yokohama,  via  Suez,  Hong  Kong, 

Vancouver,  San  Francisco,  New 

York,  West  Point  (Virginia)      - 

Barbadoes,  Minatitlan  (Mexico)    - 

China,  vi&  Suez      ... 


Philadelphia,  Hiogo,  Java 
New  York 


-  j 


»» 


i* 


Melbourne,  Talcahuano,  Pisagua  • 
West  Indies 


n 


» 


1888 
1887-88 
1888-89 
1887-88 

1888 

1888-89 
1887-88 
1886-87 
1887-88 

1888 
1886-87 

1887 
1887-88 

1888 

1888 

1887-88 

1888 

1888 
1888-89 

18S8 

1888 
1888-89 
18R6-87 
1887-88 


1888-8$ 

1888 

188? 

1887 
1887-83 

1888 
1888-89 
1887-88 
1887-88 

1888 


In  cases  distinguished  by  marginal  numbers  the  Meteorological  Registers  were  kept  chiefly  by  Officer*,  « 
follows  :— 


1  Kept  by  J.  C.  Long,  R.N.R.,  Chief  Officer. 
»  Kept  by  H.  S.  Blackburn,  J.  C.  Babot,  R.   A. 
Lindan,  and  W.  C.  Templeton. 

•  Kept  by  Lieut.  N.  T.  Chen.  I.C.N.,  and  Sub.-Lieut. 

E.  W.  Kiddle,  R.N. 

•  Kept  by  Sub.-Lieut.  £.  W.  Kiddle,  R.N. 

•  Kept  by  B.  J.  Hingston,  Chief  Officer,  and  J.  J. 

Henry,  4th  Officer. 
6  Kept  by  J.  A.  Davies,  2nd  Mate. 

9  Assisted  by  T.  Dawson,  Chief  Officer,  G.  Lever,  tod 

Officer,  and  O.  Boothby.  Srd  Officer. 

8  Kept  by  the  Officers. 

9  Assisted  by  Officers. 

10  Kept  by  James  Adorns.  f»rd  Officer. 

u  Assisted  by  (*.  Maxfield  and  F.  Simpson. 

w  Assisted  by  R.  A.  Newby. 

»  Kept  by  H.  K.  Sturdee. 

14  Kept  by  W.  C.  Mitchell  and  J.  S.  Bateman. 

"  Kept  by  Lieut.  C.  E.  Pritchaid,  R.N. 

16  Kept  by  J.  L.  Berry  man,  4th  Officer. 

w  Kept  by  Lieut.  H.  H.  Douglas,  R.N. 

u  Kept  by  R.  J.  Hingston,  Chief  Officer,  and  J.  J. 

Henry,  4th  Officer. 
»  Kept  by  C.  J.  Hall,  ard  Officer. 
»  Kept  by  C.  S.  Tindsll,  Chief  Officer,  and  A.  W. 
Hackland,  3rd  Officer. 

Kept  by  Arthur  Hackland.  Srd  Officer. 

Kept  by  W.  11.  Jones,  Signalman. 

Assisted  by  D.  Morrison  and  W.  R.  More. 

Assisted  by  Chief  and  Second  Officers. 

Kept  by  J.  V.  Williams,  4th  Officer. 

Kept  by  H.  Strong  and  J.  p.  Williams. 


91 


M 

IS 


*?  Kept  by  H.  8.  Blackburn,  Chief  Officer,  and  H.  A. 

Cottrell,  5th  Officer. 
»  Kept  by  Walter  Newman,  2nd  Officer. 
»  Kept  by  F."S.  Newton,  tod  Officer. 
90  Kept  by  Lieut.  F.  Bowden  Smith,  R.N. 
*l  Kept  by  J.  J.  Lossius  and  D.  Kerr,  tod  and  Srd 

Officers. 
n  Kept  by  Mr.  Brackenbury. 

*  Kept  by  Arthur  Walter  Tomlinson. 
»*  Kept  by  the  Cadets. 

»  Assisted  by  A.  Jolliffe. 

»  Assisted  by  W.  Pense,  Chief  Officer. 

17  Kept  by  Lieut.  Andrew  F.  Balfour,  R.N. 

*  Kept  by  Louis  Wood  Bayldon,  Srd  Officer. 
w  Assisted  by  J.  Stockman.  Mate. 

40  Assisted  by  A.  Keith,  tod  Mate. 

41  Kept  by  W.  H.  Richardson,  1st  Mate. 
**  Kept  by  H.  W.  Beal,  tod  Officer. 

«  Kept  by  Edward  Watt,  4th  Officer. 
44  Kept  by  D.  Constantioe,  tod  Officer. 
Assisted  by  £.  P.  Dicks. 

Kept  by  T.  C.  Newton,  F.R.Met.Soo,  Chief  Officer. 
Kept  by  Messrs.  Kennedy  and  Mosley,  tod  and 

Srd  Officers. 
Kept  by  G.  H.  Dawson  and  E.  Simcions,  4th 

Officers. 
Assisted  by  F.  R.  Newport  and  E.  N.  Reed. 
Kept  by   D.  E.  Jamieson,   2nd  Officer,  and  F. 

Williams,  Srd  Officer. 
Kept  by  Peter  McCabe,  Srd  Officer. 
Kept  by  F.  S.  Newton,  tod  Officer. 
"  Kept  by  Herbert  Daris  and  G.  P.  Ellis, 
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APPENDIX  III. 

Instruments  supplied,  &c.  to  the  Royal  Navy. 


P*r  Account. 

Baro- 
meters. 

Ane- 
roids. 

Thermometers. 

Hydro- 

0rdi- 1   Mm. 
nary.  |  MftX* 

Min. 

Screens. 

meters. 

April  1st,  1888,  afloat  - 
Issued  since 

195 
60 

445 
118 

1,288 
384 

249 
57 

211 
55 

136 
29 

108 
83 

» 
Retained  since 

255 
65 

563 
108 

1,667 
412 

806 
44 

266 
39 

165 
23 

141 
68 

April  1st,  1889,  afloat 

190 

455 

1,255 

262 

227 

142 

78 

Instruments  supplied,  &c  for  use  at  Naval  Stations. 


April  1st,  1888,  in  use 
Issued  since 

67 
2 

84 
20 

239 
51 

5 

17 

25 
2 

2 

1 

.    18 

Returned  since 

69 
10 

104 
40 

290 
98 

22 
5 

27 
9 

3 

18 
6 

April  1st,  1889,  in  use 

59 

64 

192 

17 

18 

8 

12 

Disposition  of  Admiralty  Instruments  on  April  l6t,  1889. 


Afloat  in  Royal  Navy  - 

190 

455 

1,255 

262 

227 

142 

78 

In  use  at  stations 

59 

64 

192 

17 

18 

8 

12 

In  store  at  M.O. 

87 

83 

257 

42 

59 

14 

41 

„         Chatham    - 

7 

3 

20 

6 

5 

4 

9 

„         Sheerness  - 

15 

19 

44 

16 

15 

9 

15 

„         Portsmouth 

3 

7 

22 

5 

5 

14 

9 

„         Deronport 

1 

4 

23 

1 

1 

— 

20 

„         Queenstown 

2 

5 

21 

1 

1 

— 

8 

„         Gibraltar   - 

2 

2 

14 

— 

— 

— 

4 

„         Malta 

5 

12 

23 

6 

6 

2 

17 

„         Bombay 

5 

3 

10 

2 

3 

1 

— 

„         Halifax 

3 

10 

16 

2 

3 

14 

„        Bermuda   - 

8 

12 

30 

3 

4 

— 

15 

„         Jamaica 

3 

3 

19 

2 

2 

— 

„         Gape  of  Good  Hope 

5 

7 

30 

10 

5 

3 

30 

„         Trincomalee 

3 

1 

1 

2 

2 

™™"™ 

„         Hong  Kong 

8 

12 

43 

20 

15 

1 

19 

„         Coquimbo 

4 

7 

26 

3 

2 

«MW 

19 

„         Sydney      - 

4 

9 

24 

6 

4 

— 

— 

„         Ksquimalt  - 

2 

4 

22 

3 

3 

— 

— 

Total,  April  1st,  1889 

416 

722 

2,092 

409 

380 

193 

310 

Lost,  Sec.  since  April  1st,  1888 

8 

31 

870 

16 

20 

IS 

26 

Under  repair    ... 

4 

^m^m 

1 

1 

""■ 

— — 
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Instruments  supplied,  &c.  to  Mercantile  Marine. 


Per  Account. 


April  1st,  1888,'  afloat 
Issued  since 


Returned  since 

April  1st,  1889,  afloat  - 


Baro-  .  Com-    

meters. !  puses,     q^. 

nary. 


Thermometers. 


Max.      Min.    Screens. 


Hydro- 
meters. 


1 

!     122 

744 

) 

1 

125 

380 

1       92 



596 

— 

3 

84 

327 

214 

_ 

1,840 

1 

4 

209 

707 

98 

— 

641 

1 

4 

89 

328 

116 

699 

120 

379 

Instruments  at  Stations,  viz.,  Telegraph  Offices,  Observatories, 

Fishing  Villages,  &e. 


April  1st,  1888,  in  use  - 
Issued  since     - 

254 
24 

3 
2 

267 
22 

57 
6 

60 
5 

36 
2 

i  is 

'      1 

Returned  since 

278 
22 

5 
2 

289 
14 

63 
5 

65 
7 

38 
2 

14 

4 

April  1st,  1889,  in  use  - 

256 

3 

275 

58 

58 

36 

10 

Disposition  of  Board  of  Trade  Instruments  on  April  1st,  1889. 


In  merchant  ships        -        .  - 

116 

699 

__^— 

120 

379 

In  use  at  stations 

256 

3 

275 

58 

58 

36 

10 

In  store  at  M.O. 

52 

8 

108 

25 

44 

30 

78 

At  Liverpool       Agency 

7 

7 

49 

— 

— 

7 

23 

„  Aberdeen            „ 

4 

33 

— 

3 

5 

24 

„  Glasgow              „ 

1 

— 

15 

* 

— 

3 

8 

„  Dundee               „ 

15 

— 

27 

— 

— 

12 

31 

„  Hull 

7 

— 

29 

— -. 

— 

9 

24 

„  Southampton      „ 

2 

— 

8 

— 

— 

— 

1 

„  Cardiff                „ 

1 

13 

8 

— 

— 

3 

15 

Total,  April  1st,  1889 

461 

1,251 

83 

105 

225 

593 

Lost,  &c.  since  April  1st,  1888 

12 

— 

169 

2 

7 

15 

75 

At  opticians  - 

1 

— 

6 

— 

— 
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APPENDIX  V. 

List  of  Stations  reporting  Meteorological  Observations  to  the  Office 
by  Telegraph  on  31st  March  1889,  with  the  Names  of  Observers. 


"TSumburgh  Head  - 
♦jStornoway  - 
Wick      - 
Nairn     - 
*t  Aberdeen    - 
Leith      - 
♦tShields 
Spurn  Head    - 
fYork     - 
Loughboro'     - 
fArdrossan     - 
Malin  Head    - 
*tMullaghmore 
♦fBelmullet    - 
fDonaghadee  - 
Parsonstown   - 

Barrow-in-Furness  - 

♦{Holyhead    - 

Liverpool 

•-("Valencia 

fRoche's  Point 
Pembroke 
•fScilly  - 
Frawle  Point  - 
JHurst  Castle - 
f  Jersey  - 
♦tDungeness  - 
*jLondon 

Oxford  -        -        - 
Cambridge 
•fYarmouth    - 
JHawes  Junction     - 


Rev.  W.  Brand 
J.  Forbes        - 
J.  Sinclair 
Miss  Penny    - 
W.  Boswell    -        -    ,    - 
W.  Hay- 
J.  W.  Irvine   - 
J.  H.  Watson^ 
H.  M.  Platnauer,  F.G.S.  - 
W.  Berridge,  F.R.Met.Soc. 
J.  W.  Mayes   - 
O.  0'Doherty§ 
K.  Ken- 
Miss  M.  J.  Tolan    - 
T.  MacGowan 
B.  Haines        - 

W.  S.  Whitworth    - 

Capt.  Richards 

J.  Hartnup,  F.R.Met.Soc. 

J.  £.  Cullum 

W.  Kennedy  - 
S.  Blake 
W.  Thomas  - 
W.Hewitt 
G.  G.  Appleton 
J.  Fisher  - 
P.  Curnow||    - 

F.  Gaster,  F.R.Met.Soc.  - 
W.  Wickham  - 
H.Todd 

G.  T.  Watson 
W.  H.  Bunoe  - 


Minister  of  Dunrossnes6. 
Nicolson  Institution. 
Watchmaker. 
School  mistress. 
Assistant  at  the  Observatory. 
Telegraph  Clerk. 

Do. 
Lightkeeper. 
Curator  of  Museum. 

Telegraph  Clerk. 

Signalman,  Lloyd's. 

Retired  Coastguard  Officer. 

Telegraphist 

Postmaster. 

Assistant  Observer  ntLord 
Rosse's  Observatory. 

Engineer,  Barrow-in-Fur- 
ness Railway. 

Keeper  of  Sailors'  Home. 

Bidston  Observatory. 

Superintendent  of  the  Ob- 
servatory. 

Telegraph  Clerk. 

Lightkeeper. 

Signalman. 

Coastguard  Officer. 

Lightkeeper. 

Signalman. 

Lightkeeper. 

Clerk,Meteorological  Office . 

Radcliffe  Observatory. 

Observatory. 

Secretary,  Sailors*  Home. 

Station  Master. 


Note. — Those  stations  marked  with  an  asterisk  (*)  report  also  at  2h.  p.m.  j  and 
those  with  a  dagger  (f)  at  6h.  p.m. 

X  This  station  now  reports  by  post  only. 

§  Mr.  J.  O'D.  Farren  left  in  January  1889. 

||  Mr.  Curnow  has  since  been  removed  to  another  lighthouse. 

f  Mr.  J.  B.  Smith  left  September  1888. 
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Report  op  Inspection  of  the  Irisii  ahd  Welsh  Stations,  1888. 

I  have  to  report  that  I  have  completed  the  inspection  of  these 
stations,  with  three  exceptions.  Armagh  where  scarlet  fever  was  in 
the  house,  Foynes  and  JVaterford  where  I  thought  the  inspection 
might  be  omitted  this  year. 

Telegraph  Stations. 

Holyhead,  visited  September  29. — There  is  nothing  calling  for 
remark  at  this  station. 

Parsonstown,  visited  October  1. — At  this  station  there  has  been  a 
change  of  observer,  the  present  reporter  Haines  has  only  recently  been 
appointed,  and  Dr.  Boeddicker  has  kindly  undertaken  to  instruct  him. 

Valencia,  visited  October  4. — There  is  nothing  special  to  be  remarked 
about  the  telegraphic  service,  except  that  the  attendance  at  the  local 
post  office  on  Sunday  mornings  is  not  punctual.  We  have  difficulty  on 
this  score  at  Malin  Head  also. 

The  electrical  anemograph  had  been  erected  shortly  before  my  visit. 
The  registration  of  direction  was  not  satisfactory  at  the  date  of  my 
presence  at  Valencia. 

I  am  sorry  to  say  that  the  water  obtained  by  the  Abyssinian  well 
which  was  sunk  last  year,  though  abundant  in  quantity,  is  so  charged 
with  peaty  matter  ns  to  be  unfit  for  domestic  use.  This  is  unfortunate, 
as  it  was  unexpected,  a  well  close  at  hand  yielding  water  which  is  quite 
pure  from  peaty  contamination,  as  that  water  runs  through  limestone 
gravel. 

Roche's  Point,  visited  October  5. — This  station  remains  in  good 
order.  The  light  to  the  barometers  is  not  good,  and  never  will  be  while 
the  house  is  unchanged. 

Donaghadee,  visited  October  9. — The  observations  are  well  taken.  I 
have  arranged  that  a  weathercock  be  supplied  for  erection  on  a  flag- 
staff, the  property  of  the  observer. 

Malin  Head,  visited  October  12. — I  am  glad  to  say  that  Lloyd's  are 
repairing  the  signal  tower  where  the  barometers  are  placed,  which  has 
hitherto  been  in  a  dilapidated  condition. 

Mullaghtnore,  visited  October  15th. — This  station  was  in  very  good 
order,  as  usual. 

Belmullet,  visited  October  17. — This  station  continues  to  work  well. 

St.  Ann's  Head,  visited  October  25. — There  is  nothing  calling  for 
special  remark  at  this  station. 

Stations  of  the  Second  Order  and  Weekly  Weather  Report 

Stations. 

Killarney  (W.W.R.  station),  visited  October  3. — Archdeacon  Wynne 
was  absent.  The  instruments  were  in  good  condition,  and  Miss  G. 
Wynne,  the  second  daughter,  seemed  capable  and  careful  in  regis- 
tration. 

Colebrooke,  visited  October  10. — This  station  was  satisfactory. 

Londonderrt/,  visited  October  1 1 . — The  exposure  at  this  station  is 
not  so  good  as  formerly,  the  observer  has  changed  his  residence,  and  his 
garden  is  not  so  open  as  that  attached  to  his  previous  house. 

Markree  ,vi  sited  October  16. — Mr.  Marth  has  trained  an  assistant, 
Miss  L.  Frizelle,  to  take  the  readings,  and  during  his  absence  in 
Germany  in  June  last  she  managed  the  station  satisfactorily. 
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'  Curry grane  (Edgeworthstown),  visited  October  19. — This  station  has 
recently  become  one  of  the  second  order,  having  previously  only  fur- 
nished observations  for  the  Weekly  Weather  Report.  The  observer  is 
young,  but  seems  very  careful  and  anxious  to  learn. 

Dublin,.  Glasnevin,  visited  October  23. — The  observations  are  well 
taken.  The  exposure  of  the  rain-gauge  is  not  open  enough,  and  I  pro- 
pose to  supply  another  gauge  to  test  the  effect  of  exposure,  as  an  open 
site  is  attainable. 

Dublin  {Fitzwilliam  Square),  visited  October  23. — This  station  calls 
for  no  special  remark.  It  continues  to  be  the  most  satisfactory  station 
we  have,  except  as  regards  the  exposure  of  thermometers  and  rain- 
gauge. 

Dublin,  Ph&nix  Park,  visited  October  23. — The  only  matter  calling 
for  notice  here  is  that  the  observers  have  compiled  for  themselves  a 
table  of  proportion  between  velocity  and  Beaufort's  scale  of  wind,  which 
is  not  satisfactory.     A  new  one  will  be  supplied  to  them. 

Kilkenny,  visited  October  24. — The  observations  for  the  Weekly 
Weather  Report  are  well  taken. 

St.  David's,  visited  October  26. — This  station  is,  as  usual,  in  very 
good  order. 

I  also  visited  the  fishery  barometers  at  Belfast,  Bangor,  Groomsport, 
Donaghadee,  Valencia,  Wicklow,  and  Kingstown,  and  took  over  new 
barometers  for  two  stations  in  the  co.  Donegal,  Kincaalagh  (near  Burton 
Port),  and  Fortnoo  (near  Ardara).  At  Wicklow  the  barometer  had  air 
in  the  tube,  which  I  removed. 

(Signed)        Robert  H.  Scott. 

The  following  table  shows  the  results  of  the  thermometric  com- 
parisons :— 

Corrections  to  be  applied  to  the  readings  of — 


Stations. 


Dry  Bulb.  Wet  Bulb. 


Max. 


Min. 


Spare 
Therm. 


Remarks. 


Stations  of  thb  Second  Order. 


Brookeborough 
Dublin  (City) 
Dublin(PhcenixPark) 
Edgeworthstown 


Glasnevin 
Londonderry - 
Markree  Castle 
Parsonstown  - 
St.  David's     - 


m 

-0*8 

-0*8 

-0"5 

-0*4 

— 

m 

-0*1 

-o-i 

-0*1 

-0*2 

0 

-0'6 

-0*4 

-0*4 

-O'S 

— 

m 

-0*3 

-0*2 

-0-4 

+0-3 

-01 

-01 

-0*4 

-l'O 

+0*8 

^^^ 

-0*4 

-0*4 

0 

+0*2 

-0*5 

-0*6 

-0*4 

-0-2 

-0*2 

— 

-0*5 

0 

-0*6 

-0-2 

— 

-o-i 

-0*1 

-0*2    , 

0 

— 

Grass  min.  +0"2. 
Do.        -0**. 
Do.        +0-5. 
8pare  ther.  is  a 
Kew  standard. 
Grass  min.  +0*4. 


Grass  rain.  -0*1. 
Do.       -©•!. 


Telegraphic  Reporting  Stations. 


Holyhead 
Matin  Head  - 
Mullaghmore 
Belmullet 
Donaghadee  - 
Parsonstown  - 
Valencia 
Roches  Point  - 
St.  Ann's  Head 


o-o 

-0*2 

-0*4 

+0'1 

0 

-0*5 

-O'S 

—0-4 

-0*3 

-0*6 

-0*5 

-0*4 

0 

-0-4 

-0-7 

-0-7 

-0*5 

-0-3 

-0-8 

— 

-O'l 

-0"2 

-0-2 

+0*1 

-0*1 

-0*5 

0*0 

-0-4 

-0*2 

— 

~0'9 

-0-6 

-0*6 

+0'2 

— 

--0-5 

-0*6 

-0-5 

+02 

— 

-0*4 

-02 

-0-5 

-0*7 

-O'S 

Kilkenny 
Killarney 


Weekly  Weather  Report  Stations. 


-0*6 

-O'S 

-0*2 
-0*2 

O'O 
O'O 

— 
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Report  of  Inspection  op  ths  Scottish  Stations    for  1888. 

Barometers. 

The  inspector's  mercurial  Standard  Barometer  No.  532,  which  has 
been  repaired,  was  taken  with  me  on  the  tour  of  inspection.  Unfor- 
tunately in  driving  from  Kirkwall  to  Swanbister  the  horse  came  down, 
and  the  barometer  was  broken  by  the  shock.  Hence  for  the  stations 
inspected  after  Wick,  the  barometers  could  not  be  compared  with  an 
inspector's  mercurial  standard. 

The  results  of  the  inspection  of  these  instruments,  such  as  they  are, 
are  shown  by  the  following  table.  I  nm  able,  however,  to  report  that 
the  barometers  were  all  in  good  order  and  observed  with  the  same 
accuracy  as  in  former  years. 


Inspector's 
I  Standard. 

.  corrected,  i 


Not  corrected. 


Rep.  Baro. !  Check  Baro. 


Remarks. 


Rothesay 
Laudale 


Lair* 
Dunrobin  - 


Wick 
Do. 

Swanbister 
Stornoway 
Nairn 
Aberdeen  - 

Braemar  - 
Dundee  - 
Ardrosaan  • 

Leith 


ins. 
2»*953 

ins. 
29*058 
29'968 

89*816 
20*638 

29*818 
29*688 

20*602 
30*088 

80*094 

— 

80*486 
80*292 
80*860 

— 

29*167 
80*280 
80*416 

— 

29*946 

ins. 
99*974 


29*698 


80*288 
80*860 
30*158 


Cheek  barometer  is  8  feet 
higher  in  flat  above,  where 
at  the  time  temp,  was  4°"7 
higher. 


Temp,  of  rep.  barometer 
1°4  higher  than  standard 
barometer. 

In  house. 

In    shop,    compared     the 
following  morning. 


The  observatory  barometer 
read  80-162. 


Check   barometer   in    Salt- 
coats* 

Do.  in  house. 


Thermometers. 

The  thermometers  at  the  various  stations  were  compared  in  water 
with  the  Standard  Thermometer  No.  2395.  The  next  table  gives  the 
"  corrected  readings  of  the  standard  "  and  the  errors  of  each  thermo- 
meter as  ascertained  by  the  comparisons  made.  None  of  the  minimum 
thermometers  were  this  year  found  to  be  out  of  order;  and  as  regards 
the  maximum  thermometers,  provision  is  now  made,  where  required, 
against  displacement  of  the  index  during  high  winds. 


tona 


-3 


.a 
3 

PQ 


CO 


J* 

S 

^  O 

a 


a 


H 
J 


is 

■  a 
M 


o 


Remarks. 


Rothesay 
Laudale 
Lairg  - 
Dunrobin 
Wick  - 
Swanbister  < 
Stomoway 
Nairn 
Atwrdeen 
Braemav 
Dundee 
Ardrossan 
Leith  - 
Aberdeen, 
King's 
College. 


o 

o 

o 

o 

56*0 

-0*1 

0*0 

— 

59*1 

+0*2 

+0*8 

— 

66*2 

+0*1 

0 

— 

•  1      68*1 

-0*5 

-0*4 

— 

-  '      54*5 

+0*8 

+0*4 

— 

-  !      58*6 

o-o 

+o*a 

— 

-         57*5 

+0*5 

+0*5 

+0*3 

-  1      58*0 

+  0*6 

+0*7 

0 

57  0 

+  0"1 

+0*1 

— 

59*0 

+0*6 

+0*4 

— 

-  1      54*7 

+  05 

+0*6 

— 

55*0 

+  0*2 

+0*2 

— 

-  ,       52*0 

+0'1 

+0*6 

— 

37*0 

o 
+0*1 
+0*2 

-o-i 

+0*6 
-0*3 
+0*2 
-0*3 
-0*1 
+  0*6 

0 
+1-4 
-OS 
+  0*1 

0 


o 

-0*4 
+0*2 
-0-1 
-0*6 
-0*1 
-0'S 
-0*5 
+0*9 

0 
-0'2 
-0*2 
-OS 
-0'4 
-0*2 


ISO 

Uniform 

160 

Do. 

90 

Do. 

ISO 

-0*2 

75 

+0*3 

120 

+0*S 

120 

+0*2 

80 

Uniform 

133 

+0*4 

150 

Uniform 

75 

Do. 

105 

+0-3 

50 

Uniform 
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Hygrometers. 

In  this  inspection,  as  in  the  previous  one,  the  dry  and  wet  bulbs  were 
read  instantly  on  opening  the  thermometer  screens,  with  the  view  of 
collecting  data  as  to  the  condition  in  which  these  instruments  are  kept 
at  the  stations.  The  results,  which  are  quite  similar  to  those  in  last 
year's  report,  are  not  given  in  this  report.  It  may,  however,  be  noted 
that  at  Ardrossan,  where  the  hygrometer  was  in  fairly  good  order,  the 
readings  were  52° •  4  and  50°  •  5,  the  difference  being  much  smaller  than 
might  have  been  expected  from  the  dry  bracing  air  at  the  time.  As 
the  screen  was  at  the  time  running  wet  with  the  heavy  dew,  the  real 
hygrometric  state  of  the  air  could  not  be  observed  by  the  dry  and  wet 
bulbs  in  the  screen. 

Notes  on  the  Stations. 

Rothesay,  August  30th,  1888. — The  instruments  were  all  in  good 
order,  and  are  observed  with  great  care  and  intelligence. 

Laudale,  September  1st. — The  instruments  were  in  excellent  order, 
and  are,  on  the  whole,  well  observed. 

Fort  Augustus,  September  4th. — A  hasty  visit  was  made  to  this 
station  during  the  interval  it  took  the  steamer  to  pass  the  locks  at  Fort 
Augustus,  when  I  found  everything  in  excellent  order. 

Lairg ,  September  5. — The  instruments  were  all  in  good  order,  and 
are  very  well  and  carefully  observed.  The  observer  makes  good  use  of 
his  position,  as  ground  officer  for  the  Duke  of  Sutherland,  in  noting 
some  of  the  more  prominent  effects  of  the  weather  on  the  growing 
crops. 

Dunrobin,  September  6. — The  instruments  were  in  very  good-  order, 
and  the  observations  were  carefully  made. 

Wick,  September  6. — The  instruments  were  in  good  order,  and  the 
observations  made  with  care  and  intelligence. 

Swanbister,  September  8. — Mr.  Fortescue  being  from  home  at  the 
time  of  my  visit,  his  maid  servant,  aged  17,  who  was  in  charge, 
accompanied  me  round  the  instruments,  including  the  anemometer,  read 
them,  and  answered  all  questions  put  to  her  regarding  their  manipula- 
tion, &c.  with  remarkable  intelligence.  Everything  was  in  excellent 
order. 

Stornoway,  September  12. — The  instruments  were  in  excellent  order, 
and  particularly  well  observed ;  Miss  Riddoch,  the  first  assistant,  made 
the  observations  and  prepared  the  telegram  with  correctness  and 
despatch,  and  Miss  Forbes,  the  second  assistant,  observed  the  instru- 
ments correctly,  and  is  being  taught  to  make  up  the  telegram. 

The  wind*  observations  were  gone  into  with  care  in  connexion  with 
the  queries  received  from  the  Office  regarding  the  wind  observations  of 
the  previous  observer. 

Nairn,  September  13. — The  instruments  were  in  good  order,  and 
read  by  Miss  Fenny  and  the  two  assistants  with  particular  care.  The 
grass  plat  in  the  garden  where  the  instruments  are  has  been  con- 
siderably extended.  The  Stevenson  screen  had  recently  been  repaired 
by  Mr.  Penny  in  a  workmanlike  manner  and  is  in  good  order. 

Aberdeen,  September  17. — The  instruments  were  removed  from 
Mr.  M'Corniack's,  the  late  observer,  to  Mr.  BoswelFs  in  the  beginning 
of  July.  One  of  the  barometers,  No.  537,  has  been  hung  beside  the 
old  standard  barometer  of  the  observatory,  the  other  one,  No.  538,  in 
Mr.  BoswelFs  house.  The  Stevenson  screen  has  been  placed  in  Mr.  B/s 
garden,  and  the  rain-gauge  beside  the  thermometers  in  King's  College 
grounds. 
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The  instruments  were  in  excellent  order,  and  in  all  respects  well 
attended  to  and  observed. 

Braemar,  September  18. — The  scale  of  the  maximum  thermometer, 
which  has  been  in  use  for  30  years,  has  become  very  indistinct,  and 
cracked  in  various  directions,  rendering  a  new  one  desirable.  All  the 
other  instruments  were  in  good  order  and  well  attended  to,  and  read 
expertly  and  correctly  by  both  observers. 

Dundee,  September  19. — The  instruments  were  in  very  good  order, 
and  well  attended  to  and  observed.  The  wind  observations  continue 
to  be  accurately  made,  both  as  respects  force  and  direction. 

Ardrossan,  September  20th. — As  Mr.  Mayes  removes  to  Ardrossan 
in  May  next,  better  arrangements  will  be  made  for  utilizing  the  check 
barometer.  The  rain-gauge  requires  extensive  repairs,  the  nails  holding 
its  outer  casing  to  the  wooden  box  having  been  rusted  out  three  month? 
previously. 

The  observations  were  carefully  and  correctly  made  by  Mr.  M.  and 
his  assistant 

Leith,  October  29th. — The  instruments  were  in  very  good  order,  and 
attended  to,  observed  and  reported  with  conscientious  care. 

Dunrossness. — This  year  the  station  was  inspected  by  Mr.  Dickson 
while  in  that  part  of  Shetland,  inspecting  the  fishery  Barometers.  He 
reported  that  the  errors  of  the  thermometers  were  in  accordance  with 
previous  reports,  and  the  readings  of  all  the  observers  were  accurately 
made. 

Aberdeen,  King's  College  Observatory,  September  17th. — Everything 
here  was  in  excellent  order,  and  the  work  of  the  observatory  appeared 
to  be  well  attended  to. 

(Signed)        Alexander  Buchan. 


Inspection  of  Observatories  and  Anemographs. 

1888. 

This  year  I  have  visited  the  observatories  at  Aberdeen,  Glasgow, 
Oxford,  and  Stonyhurst,  and  inspected  the  anemographs  at  Fleetwood, 
North  Shields,  Swanbister,  and  Yarmouth. 

Aberdeen,  visited  September  4th. — The  instruments  were  all  examined 
and  duly  cleaned  where  necessary,  as  usual,  the  schedule  of  examination 
notes  being  also  filled  in.  A  Stonyhurst  discharger,  after  it  had  under- 
gone adjustment  at  Kew,  was  fitted  to  the  Beckley  rain-gauge. 

The  reference  standard  thermometers,  as  well  as  the  maximum  and 
minimum  thermometers  for  eye  observations,  were  tested  at  their  freezing 
points  by  means  of  melting  ice,  and  their  readings  found  to  be  as 
follows : — 

Dry  standard,  No.  ~  ...  -     —320 

*  458 

Wet        „       No..395         ....     —32  6 
Max.,  M.O.  1002      -  -  -  -  -     —  32  0 

MsS -32'0 

The  minimum  thermometer  is  not  in  good  repair,  the  fitting  piece  at 
one  extremity  of  the  tube  being  replaced  by  putty. 

The  Richard  barograph  having  had  a  new  pen  fitted,  I  re-adjusted 
the  zero  to  the  barometric  pressure  as  indicated  by  the  standard. 


Appendix  VI.  49 

Glasgow,  September  14th.— ^1  examined,  and  with  the  aid  of  White's 
men,  cleaned  all  the  meteorological  instruments  at  this  observatory.  I 
found  all  in  proper  repair  and  in  good  condition,  with  the  exception  of 
the  anemograph,  the  fan  spindle  of  which  is  almost  worn  out. 

The  thermometers  were  compared  with  Kew  Standard  682,  with  the 
following  results : — 


Corrections  to  dry-bulb  standard,  No.  550      -            -  —0*4 

wet    „          „          „    472     -            -  -0-6 

„             Standard  barometer,  Att.  Th.  K.0. 2479  -0  •  7 

„              Barograph  thermometer,  B.T.              -  — 0'9 

„              Maximum,  No.  58,846  0 

„              Minimum,  No.  63,942              -            -  -0-2 

Stonyhurst,  September  20th. — All  the  instruments '  were  found  to  be 
in  good  order,  and  carefully  kept.  The  joints  of  the  anemograph 
shafting  were,  however,  somewhat  loose,  but  were  improved  by  forcing 
the  pins  home  harder  in  the  Hook's  joints.  One  Robinson  cup  is  loose 
on  its  axis,  and  the  spindle  was  found  to  be  a  good  deal  worn.  This 
Mr.  Carlile  remedied  by  grinding  the  bearing  up  again. 

The  thermometers  were  compared  with  Kew  Standard  682,  with  the 
following  results : — 

o 

Corrections  to  dry-bulb  standard,  No.  619  -  -  —0*2 

„              wet    „           „          „     382  -  -  -0*5 

„              maximum,  M.0. 439   -  —0*3 

„              minimum,  B.T.  501     -  -  -  +0'2 

Radcliffe  Observatory,  Oxford,  September  25th. — The  instruments 
at  this  observatory  were  all  in  good  order,  and  working  properly. 
Mr.  Wickham  alluded  to  a  difficulty  he  had  had  with  the  cylinder  clips 
breaking,  and  mentioned  the  desirability  of  having  duplicate  cylinders 
for  use  under  such  circumstances. 

I  compared  the  thermometers  with  my  standard,  with  the  following 
results : —  ,        0 

Correction  to  Radcliffe  dry-bulb  standard  of  reference, 

No.  576        ....     -0-3 
„  Radcliffe  wet-bulb  standard  of  reference, 

No.  575        -  -0-4 

„  Stevenson's  screen,  dry-bulb,  No.  B.T. 

1710  -  -  -  —0-4 

„  Stevenson's  screen,  wet-bulb,  No.  1 709  -    — 0  •  4 

„  barograph  thermometer,  No.  12,259      -     —0*2 

Anemograph. 

Yarmouth. — The  anemograph  was  inspected  on  August  28th  and 
29th.  Unfortunately  the  weather  was  very  stormy  at  the  time,  and  it 
was  not  easy  to  dismount  it  entirely  under  the  circumstances.  I 
found,  however,  that  the  instrument  was  in  good  order,  well  oiled,  and 
carefully  kept.  The  cups  and  stays  are  much  worn,  and  will  require  to 
be  replaced  by  new  ones  next  year  j  one  stay  had  quite  given  way,  but 
I  repaired  it  with  wire ;  the  fans  are  quite  perfect.  The  registering 
apparatus  is  in  excellent  order,  the  clock  having  been  recently  cleaned 
by  a  local  watchmaker. 

North  Shields,  August  30th  and  September  1st. — This  instrument 
is  well  cared  for  by  Captain  Harrison,  the  light-keeper,  who  is  assisted 
by  a  local  mechanic  who  well  lubricates  it  every  three  months.  I 
entirely  dismounted  it  and  had  every  part  cleaned  and  oiled. 
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The  recorder  having  become  somewhat  dusty  by  material  fallen  from 
the  old  brickwork  in  the  tower,  I  took  that  also  to  pieces,  as  well  as  ^  the 
clock,  and  got  all  cleaned.  At  the  same  time  I  had  some  of  the  pivot 
holes  in  the  clock  re-bushed  by  a  watchmaker  so  as  to  improve  its 
going,  which  was  not  quite  satisfactory. 

Stcanbister,  Orkney. — This  instrument  was  inspected  September  10th. 
Mr.  Fortescue  takes  great  care  of  it,  and  it  is  kept  .well  oiled  and  painted. 
I  thoroughly  dismounted  and  cleaned  it. 

Mr.  F.  had  observed  that  heavy  rain  had  during  the  winter  entered 
the  cup  at  the  top  of  the  velocity  shaft,  and,  by  displacing  the  oily  filled 
it  with  water,  which  in  subsequently  freezing  had  stopped  the  instru- 
ment during  frost  I  requested  him  to  be  particular  in  replacing  the 
plug  in  the  oil  hole  after  oiling,  in  order,  if  possible,  to  prevent  the 
recurrence  of  this  accident. 

Fleetwood.— The  instrument  was  examined  on  September  21st  and 
22nd  and  found  to  be  in  good  order  throughout.  Being  in  a  building 
open  to  the  public,  I  found  the  anemograph  is  looked  upon  with  much 
interest  by  the  visitors,  but  owing  to  the  care  of  Mr.  Gaulter  and  the 
keeper  of  the  pavilion,  it  has  not  suffered  any  damage  at  their  hands. 

(Signed)        G.  M.  Whipple. 

Dear  Sir,  Kew  Observatory,  November  17, 1888.  *~ 

I  beg  to  hand  you  herewith  my  report  to  the  Meteorological 
Council  regarding  the  condition  of  their  self-recording  instruments  at 
the  Valencia  and  Falmouth  observatories,  as  well  as  for  the  anemograph 
stations  at  Holyhead  and  at  Mountjoy  barracks,  Dublin. 

Holt/head,  visited  October  lst-2nd. — At  this  station  the  anemograph 
was  in  good  working  order,  and  is  evidently  well  cared  for.  The 
external  parts  of  the  instrument  I  had  dismounted,  and  carefully 
examined  the  same,  but  neither  the  fans  nor  the  cup  arms  showed  any 
signs  of  wear.  After  cleaning  and  replenishing  the  bearings  with  fresh 
oil,  the  orientation  was  examined,  and  the  observer  was  instructed  to 
orientate  the  instrument  once  a  month  and  forward  the  result  to  the 
Meteorological  Office. 

Mountjoy  Barracks,  October  3rd. — The  anemograph  here  was  going 
satisfactorily,  but  the  clock  badly  required  cleaning.  This  was  duly 
done7  and  the  other  parts  of  the  instrument  were  cleaned  and  all  the 
bearings  oiled,  with  the  exception  of  the  direction  brake,  which  had 
only  been  quite  recently  attended  to. 

The  orientation  was  tested,  and  the  observer  instructed  to  perform 
the  operation  monthly  and  send  result  to  the  Office. 

Valencia,  visited  October  6th-10th. — As  is  usual  at  this  observatory 
all  the  instruments  were  in  good  order. 

The  clocks  of  both  the  barograph  and  thermograph  were  taken  to 
pieces  and  cleaned  and  new  lines  attached.  The  lenses,  condensers,  &c 
received  the  usual  cleaning,  and  the  zero  dots  were  shifted  to  the  winter 
position.  At  the  time  of  my  visit  the  photography  was  very  good,  but 
owing  to  a  considerable  amount  of  stray  light  falling  upon  the  thermo- 
graph cylinder,  the  sheets  were  discoloured ;  this,  however,  was  entirely 
got  rid  of  by  the  re-blackening  of  both  the  dry  and  wet  tubes. 

With  regard  to  the  definition  of  the  wet-bulb  trace  in  a  certain  part 
of  the  scale  this  cannot  be  improved,  as  has  already  been  pointed  out  in 
previous  reports. 
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In  both  instruments  the  action  of  the  light  stop  was  slightly  pro- 
longed, so  that  now  in  the  case  of  the  thermograph  the  light  is  cut  off 
at  two  minutes  before  the  even  hour  and  comes  on  again  at  four  minutes 
past  the  hour,  whereas  for  the  barograph  the  stop  comes  into  action  at 
four  minutes  to  the  even  hour  and  ceases  at  two  minutes  past  the  hour. 

The  thermometers  were  compared  by  means  of  a  Kew  standard 
thermometer  No.  682  at  55  degrees,  and  their  correction  found  to  be  as 
follows : — 


o 


Dry,  Standard  899     -            -            -            -  -  —08 

Wet,  Standard  398    -            -            -            -  -  —06 

Maximum,  M.O.  1003  0 

Minimum,  2497         -            -            -            -  -  -0  3 

Standard  barometer,  attached  thermometer,  71,062  -  —0*1 

Barograph  thermometer  (no  number)             -  -  —2*1 

The  rain-gauge  was  taken  to  pieces  and  cleaned,  a  new  line  attached 
and  a  Stony  hurst  discharger  fitted  and  adjusted  to  same. 

Anemometer. — The  external  parts  of  this  instrument  were  entirely 
taken  down  and  cleaned,  and  the  bearings  replenished  with  fresh  oil. 

Falmouth,  visited  October  15th-19th. — Everything  here  was  carefully 
tended  and  in  good  order.  The  anemometer  was  completely  dismounted 
and  all  parts  cleaned,  the  different  bearings  afterwards  being  replenished 
with  fresh  oil.  The  cup  stays  showed  no  signs  of  wear,  but  two  blades 
of  one  of  the  fans  were  found  loose ;  these  I  had  resoldered  before  again 
erecting  the  instrument. 

The  clock  was  taken  to  pieces  and  cleaned,  and  the  orientation 
examined,  the  sheet  being  sent  herewith. 

As  regards  the  barograph  and  thermograph,  the  usual  cleaning  of  the 
clocks  was  performed  and  the  lenses  and  other  parts  attended  to.  The 
photography  was  excellent,  but  the  thermograph  sheets  were  more  or 
less  discoloured  owing  to  stray  light;  this  was,  however,  effectually 
remedied  by  the  re-blackening  of  one  of  the  tubes.  At  the  time  I 
noticed  that  the  dry  and  wet  dots  of  light  were  not  quite  vertically  one 
over  the  other  on  the  cylinder ;  this  was  duly  put  right. 

In  the  case  of  the  barograph,  a  slight  alteration  was  made  in  the 
action  of  the  light  stop. 

The  thermometers  were  compared  with  Kew  Standard  No.  682,  and 
found  to  have  the  following  corrections  at  63  degrees : — 

Dry,  standard  383        -  -  -  -  -  —  0'75 

Wet,  Standard  388       -  -  -  -  -  —  0  45 

Maximum,  M.O.  104   -  -  -  -  •  -0*6 

Minimum,  M.O.  308    -  -  -  -  -  —02 

Barograph  thermometer  (no  number)    -  -  -  —0*9 

Standard  barometer,  attached  thermometer  (no  number)  —0*9 

The  rain-gauge  clock  was  taken  to  pieces  and  cleaned,  and  a  new  line 
attached,  while  at  the  same  time  a  Stonyhurst  discharger  was  fitted  and 
adjusted  to  the  instrument.  With  reference  to  the  slight  sagging  of 
the  pencil-trace  towards  midnight  I  was  unable  to  detect  the  cause  ;  it 
was  certainly  not  due  to  faulty  attachment  of  the  paper,  as  this  was 
carefully  examined  and  by  measurement  found  accurately  adjusted  to 
the  cylinder. 

To  R.  H.  Scott,  Esq.,  F.R.S.  (Signed)        T.  W.  Bakbb. 

d  2 
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Report  of  Inspection  of  some  English  Stations  in  1888. 

Telegraphic  Reporting  Stations. 

Dungeness,  December  5th,  1888. — The  instruments  generally  were  in 
good  order.  One  of  the  stays  of  the  rain-gauge  funnel  had  gone,  which 
prevented  it  from  being  quite  horizontal ;  this  Mr.  Curnow  promised  to 
have  repaired. 

The  four  light-keepers  take  it  in  turns  to  have  charge  of  the  higher 
low  light,  two  to  each  light.  The  two  in  charge  of  the  high  light  take 
the  observations ;  they  change  at  noon  on  Fridays.  Messrs.  Curnow 
and  Batton  were  on  duty  during  my  visit,  and  seemed  to  understand 
the  work  well.     They  both  set  and  read  the  barometer  rightly. 

Messrs.  Jenkin  and  Cutting  are  the  other  two  light-keepers.  I  asked 
Messrs.  Curnow  and  Batton  to  go  through  the  instruments  with  them 
when  they  came  on  duty,  so  as  to  insure  that  the  others  are  as  correct 
as  themselves. 

Hurst  Point,  November  12th. — The  barometers  agreed  well,  and  the 
observer  was  very  correct  in  his  reading.  The  thermometers  were  very 
correct  excepting  the  minimum  and  spare  one,  which  had  errors  of -*8 
and  -•  7  respectively. 

It  was  blowing  a  gale  and  raining  heavily,  and  the  markings  of  the 
thermometers  were  very  indistinct,  so  that  my  comparisons  tore  were 
not  so  good  as  they  generally  are.  I  requested  Mr.  Appleton  to  blacken 
the  scales  and  compare  the  thermometers  again  on  a  lighter  and  quieter 
day,  and  to  send  in  the  result  to  the  Office. 

Both  Mr.  Appleton  and  Mr.  Gentry,  who  acts  in  his  absence,  seem 
well  up  in  the  work. 

Jersey,  November  14th. — The  barometers  agreed  well,  and  the 
observer's  reading  agreed  with  my  own  to  a  thousandth.  The  thermo- 
meters were  generally  higher  than  the  standard,  the  dry-bulb  had  a 
large  error  (-"7),  and  the  spare  one  was  1°*1  too  high  ;  this  Mr.  Ley 
had  detected,  and  had  made  it  the  spare  one  on  that  account.  Mr. 
Fisher  seems  to  understand  his  work  very  well ;  he  has  not  been  able 
to  find  anybody  to  act  for  him  in  case  of  his  absence,  but  says  he  never 
goes  away* 

The  sunshine  recorder  has  been  shifted  to  a  suitable  place  on  Mt 
Leroux.  I  tested  its  accuracy  as  well  as  I  could  with  compass  and 
level.     The  sun  was  not  shining.    It  seemed  to  be  correct 

Scilly  (St.  Martfs),  November  7th. — Mr.  Thomas  did  his  work  well, 
and  his  son  read  and  corrected  the  barometer  rightly. 

The  barometers  agreed  well,  and  it  will  be  seen  that  Mr.  Thomas's 
readings  agreed  with  mine.  All  the  thermometers  excepting  the 
minimum  had  large  minus  errors.  The  index  of  the  minimum  had 
slipped  to  32°.  Mr.  Thomas  said  it  had  done  so  before,  so  I  raised  the 
bulb  end  a  little  by  tying  a  thick  piece  of  string  round  its  rest. 

The  anemometer  is  much  exposed,  and  moisture  unavoidably  gets 
into  its  works  whilst  the  paper  is  being  changed.  Would  advise  that 
a  second  barrel  be  provided  on  which  the  paper  can  be  fixed  in  a 
sheltered  place,  then  the  glass  door  need  only  be  open  during  the  short 
time  required  for  changing  the  barrel.  Would  construct  a  sheltered 
place  under  the  ladder  where  the  barrel  might  be  prepared.  Mr.  Thomas 
tells  me  that  the  paper  sometimes  gets  so  wet  that  the  pencil  tears  it 
I  think  this  exposure  accounts  for  the  defective  markings  which  are 
complained  of. 
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North  Shields,  November  22nd,  1888. — The  observations  seem  to 
oe  very  carefully  taken,  and  Mr.  Irvine  takes  great  interest  in  the  work  ; 
he  is  well  represented  by  Messrs.  Clarke  and  Moat  in  his  absence.  One 
of  these  gentlemen  set  and  read  the  barometer  quite  correctly  in  my 
presence. 

The  wet-bulb  thermometer  was  rather  loosely  fitted ;  re-fitted  it,  and 
explained  the  best  method  to  Mr.  Irvine. 

The  anemometer  seemed  in  good  order,  and  Captain  Harrison  showed 
me  how  he  managed  it  and  its  record. 

Spurn  Head,  November  24th,  1888. — The  instruments  were  in  good 
order. 

Went  through  the  special  questions  on  the  notes  with  Mr.  Watson, 
and  found  that  he  quite  understands  how  to  carry  up  the  last  decimal 
point  of  the  barometer.  He  read  and  corrected  the  barometer  to  M.S.L. 
and  32°  quite  rightly.  Unfortunately  the  assistant  keeper  (Mr. 
Grainger),  who  acts  in  Mr.  Watson's  absence,  had  had  an  accident,  and 
I  could  not  test  his  powers. 

The  rain-gauge  glass  is  badly  cracked. 

Yarmouth,  November  27th,  1888. — The  barometers  differed  about 
•03,  but  they  seemed  to  work  well,  and  to  be  in  good  order. 

The  maximum  thermometers  read  too  high,  but  it  was  probably  due 
to  the  water  having  been  colder  than  the  air,  and  the  index  not  having 
been  shaken  down  before  reading.  I  am  afraid  this  may  have  affected 
my  maximum  readings  in  other  cases,  as  I  was  not  sufficiently  careful 
on  that  point. 

The  wet-bulb  was  very  dirty  though  moist.  I  re-fitted  it  and 
explained  how  it  should  be  done  in  future. 

The  rain-gauge  was  3  feet  5  inches  above  the  ground,  which  seemed 
necessary  on  account  of  neighbouring  walls. 

The  anemometer  seemed  to  work  very  well.  Mr.  Watson  pointed 
out  a  good  place  for  a  sunshine-recorder  on  the  roof  of  the  Sailors 
Home,  if  such  observations  were  needed  in  that  neighbourhood. 

York,  November  21st,  1888.— The  reporting  barometer  seemed  to 
work  well;  the  check  (No.  138)  read  about  *  16  too  low,  and  had  been 
fixed  at  one  reading  for  some  time.  Found  the  wet-bulb  thermometer 
veiy  roughly  fitted  ;  re-fitted  it  and  explained  how  it  should  be  done. 

For  note  on  sunshine  recorder,  see  Stations  of  the  Second  Order 
report. 

Weekly  Weather  Report  Station. 

Arlington  Court,  November  10th,  1888. — There  is  no  barometer 
at  this  station.  The  thermometers  were  fairly  correct.  The  wet-bulb 
was  not  well  fitted,  but  I  refitted  it  in  the  presence  of  Mr.  Carter,  the 
head  gardener,  who  looks  after  the  instruments,  and  seemed  very  willing 
to  do  his  best. 

Stations  of  the  Second  Order. 

Eastbourne,  December  7th,  1888. — The  instruments  are  placed  as 
explained  in  the  last  report.  They  belong  (I  understand)  to  the  town 
authorities. 

The  anemometer  is  on  the  inland-side  of  a  round  tower,  and  does  not 
project  much  above  its  edge,  so  that  I  should  think  its  winds  are  much 
affected  by  the  tower. 

The  barometer  has  a  defective  vernier,  which  needs  repair,  and  I 
advised  Mr.  Sheward  to  compare  it  with  another  available  barometer 
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for  a  week,  so  as  to  find  the  differences,  and  then  to  send  hi*  instrument 
to  be  repaired,  using  the  other  in  its  place. 
The  wet-bulb  was  dirty  and  not  well  fitted. 

The  rain-gauge  is  iron  and  very  rusty,  with  a  copper  or  brass  rim 
and  a  curved  pipe ;  its  frame  is  defective,  having  one  side  driven  in  by 
a  stone  which  had  been  thrown  at  it,  but  it  works  correctly. 

The  solar  radiation  thermometer  and  sunshine  recorder  are  on  the 
top  of  a  high  hotel. 

Epsom,  December  11th,  1888. — Found  the  instruments  at  this  station 
well  placed  and  generally  in  good  order.  The  damp-bulb  was  not  well 
fitted  and  it  was  dirty  ;  re-fitted  it  with  fresh  cambric  and  lamp  cotton, 
and  explained  how  it  should  be  done  in  future. 

The  direction  of  the  wind  had  been  observed  by  holding  up  a  pocket- 
handkerchief.  Drew  a  true  north  and  south  line,  and  explained  how  the 
direction  of  the  wind  is  better  got  by  considering  the  motion  of  the 
lowest  clouds  and  of  smoke,  as  well  as  by  its  direct  action  on  the 
observer  himself. 

Mr.  Jackson  seemed  anxious  to  do  good  work,  and  he  has  an  able  and 
willing  assistant  in  Mr.  Montgomery,  one  of  the  senior  pupils.  Mr. 
Jackson's  college  work  is  increasing,  and  he  finds  it  more  and  more 
difficult  to  devote  his  own  time  to  meteorological  work. 

Market  Rosen,  November  26th,  1888. — Mr.  Jevons,  who  is  a  chemist 
in  the  town,  did  not  give  any  particular  reason  for  stopping  his 
observations,  but  promised  to  commence  regularly  on  December  1st 
He  quite  understood  the  work,  and  will,  I  think,  become  a  good  observer. 
One  of  his  assistants  undertakes  the  work  iu  his  absence.  His  instru- 
ments are  in  good  order  and  well  placed. 

St.  Leonards,  December  6th,  1888. — Dr.  Colbo'rne's  instruments 
were  well  placed,  and  he  read  them  very  correctly. 

He  was  taken  ill  in  April,  and  then  ceased  observing  at  9  p.m.  He 
hopes  to  get  the  assistance  of  the  gardener  who  is  in  charge  of  the 
public  garden  where  the  thermometers  are  placed,  and  to  start  regularly 
the  9  p.m.  observations  again.  He  is  paid  something  by  the  town 
authorities  for  this  work. 

The  sunshine  recorder  is  somewhat  out  in  adjustment,  but  it  is  so 
firmly  cemented  on  to  an  iron  pillar  that  it  cannot  be  adjusted.  In 
some  cases  the  observer  is  obliged  to  slip  the  card  into  the  lower  part  of 
its  groove  only,  otherwise  the  focal  point  would  fall  on  the  frame 
instead  of  on  the  card.  It  was  well  placed  in  the  Waterworks,  and  had 
a  good  range.  The  man  in  charge  of  the  works  looked  after  it ;  he 
seemed  very  intelligent. 

Southampton,  November  13th,  1888. — The  barometer  was  poorly 
placed  for  bringing  the  quicksilver  up  to  the  ivory  pointer,  but  Mr.  Cook 
seemed  to  find  no  difficulty,  and  our  readings  of  the  vernier  agreed. 
The  maximum  thermometer  had  rather  a  large  error. 

Everything  was  in  first  rate  order  at  this  station,  and  Mr.  Cook  takes 
great  interest  in  the  work. 

Ketton  Hall,  Stamford,  November  26th,  1888. — The  instruments 
here  belong  to  Mr.  Coventry,  who  has  been  living  with  his  brother-in- 
law,  Mr.  Hopwood,  the  owner  of  the  place.  Mr.  Coventry  is  about  to 
leave  the  place,  and  thinks  it  probable  he  will  leave  the  instruments 
with  the  head  gardener. 

When  I  arrived,  both  Mr.  Coventry  and  the  head  gardener  (Mr. 
Divers)  were  absent.  Mr.  Tunnington,  the  second  gardener,  took  pae 
round. 
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The  barometer  was  locked  up  in  the  head  gardener's  house,  and  not 
available.    The  thermometers  had  very  small  errors. 

Mr.  Coventry  arrived  before  I  left,  and  told  me  he  applied  no  errors 
to  his  printed  observations. 

As  Mr.  Coventry  was  about  to  leave  the  neighbourhood  and  he  had 
not  decided  what  he  should  do  with  the  instruments,  I  did  not  think 
it  advisable  to  spend  another  day  merely  to  see  the  barometers.  Mr. 
Tunnington,  the  second  gardener,  seemed  very  intelligent.  He  ex- 
pressed the  wish  for  a  sunshine  recorder,  showing  that  he  was  not 
afraid  of  the  work. 

York,  November  21st,  1888. — I  found  the  instruments  at  this  station 
in  fair  order,  except  the  wet-bulb,  which  was  roughly  fitted.  See 
Telegraphic  Station  report. 

The  sunshine  recorder  was  supported  by  rough  wooden  legs  over  the 
ridge  of  the  roof  of  a  school ;  it  was  kept  in  position  by  wire  braces. 
It  was  cemented  firmly  into  a  frame  which  made  it  impossible  to  adjust 
it.  It  was  much  out  in  level'E.  and  W.  J  think  it  should  have  a  much 
firmer  foundation  to  stand  upon,  and  that  it  should  not  be  cemented 
into  a  frame,  but  that  space  should  be  left  for  slight  adjustments,  which 
I  am  inclined  to  think  would  be  bent  done  by  screws  worked  by  means 
of  a  key  which  could  be  taken  away.  The  position  was  rather  difficult 
of  access,  but  it  seemed  to  have  a  good  range.  Unfortunately,  Mr. 
J.  E.  Clark,  who  has  charge  of  the  instrument,  was  absent,  but  it  was 
shown  to  me  by  an  intelligent  scholar  who  helps  him. 

(Signed)        Henry  Toynbee. 

Babometer  and  Thermometer  Readings. 


Names  or  Stations. 


Babometbr. 


EJ 

k 

©I 
w 

r 


Bcilly  (St.  Mary's) 
Arlington  Court 
Southampton 
Hurst  Point 
Jersey 

York 

North  Shields 
Yarmouth  - 
Spurn  Head 
Market  Bason 
KettonHaU 

Dungeness- 
St.  Leonards 


Eastbourne  (vernier  defective) 
Ep9om       - 


No  barom. 
0* 

-  -001 

-  '001 

+  '001 

+  '001 

0 
+  '001 
0 
Barometer  not 
available. 
+  '004 
0 


-  -005 

-  -003 


Thbbmomstbb. 


i 


\ 


Dry 
Bulb. 


Wet 
Bulb. 


o 

o 

a 

68*2 

-  *8 

— 

•7 

47  •« 

-  -1 

— 

•4 

62*5 

-  '5 



•6 

62*2 

-  -2 

— 

•2 

64'6 

-  '7 

— 

•8 

50*0 

-1-0 

— 

•7{ 

49'9 

-  -3 

— 

•1 

40*3 

0 

— 

•5 

62*4 

-  -6 

— 

•5 

44*5 

-  -1 

— 

'4 

48'0 

+  "2 

+ 

•2 

55*1 

-  -1 

— 

•1 

52-7 

-  -5 

— 

•7 

53*1 

-  -1 

, 

•1 

51*0 

4 

""* 

•2 

Maximum. 


o 
-0*9 

-  'I 
-10 

0 

-  -4 
-1*0  (a.m.  8) 
-0'5  (p.m.  9) 

-  -2 
-1-8 

-  *4 

-  *8 
+  'I 

0 

-  'I 


•4 

0 


Minimum. 


o 

-  *8 
+  '4 

0 

-  -8 

-  1 
[a.m.  8] 
(p.m.  9) 

+  -9 
+  -4 

-  -2 


+ 
+ 


•6 
•4 

'1 
0 


0 
•8 


SPABB  OB 
GRABS. 


} 


None 


None 
-  -65 
Not  put  in 
water.* 
None 
None;  grass 
rain,  used 
asmin. 
None 
-0*8§ 


*  This  merely  relates  to  the  setting  of  the  vernier,  the  setting  of  the  ivory  point  was  too  obscure  to  me,  as  the 
surface  of  the  quicksilver  was  too  cloudy  to  cast  a  reflection.  Mr.  Cook  did  it  by  actual  contact  and  seemed 
correct. 

t  Used  for  sea  water.  $  Grass  minimum,  §  Spare. 
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Report  of  Inspections  (England). 

Prestwich,  a  Weekly  Weather  Report  and  Secoud  Order  Station. — 
Inspected  on  December  3rd.  Barometer  has  been  shifted  to  a  better 
position ;  thermometers  are  in  an  exceptionally  good  position  and  are 
very  good  instruments.  Rain-gauge  fairly  good  and  well  exposed. 
The  minimum  thermometer  was  slightly  out  of  order,  but  this  was  soon 
rectified.    Observer  appears  to  take  great  interest  in  the  work. 

Barrow-in-Furness,  a  Telegraphic  Reporting  Station. — Inspected  on 
December  5th.  Barometer  had  air  in  tube  which  I  expelled ;  tube! 
however,  requires  "  re-boiling  "  as  soon  as  arrangements  can  be  made  to 
have  it  done.  Thermometer  screen  needs  moving  to  a  more  open 
position.  Rain-gauge  worn  out ;  now  one  at  once  supplied  by  observer. 
Wind  observations  (though  apparently  defective  at  first  sight)  are,  I 
believe,  quite  accurate. 

The  testing  of  the  thermometers  seems  to  show  that  the  following 
corrections  are  necessary  to  reduce  their  indications  to  true  values  : — 


Dry 

Bulb. 


Wet 
Bulb. 


Max. 


Min. 


Terreat. 
Bad. 


Preatwich 
Barrow-in-Furness     - 

o 

-0'5 
-0-7 

o 

-0-8 
-0*5 

i 

-0'4 
-0*6 

o 

-0*4 
-0-1 

o 

-0*2 

46-7 
52*1 

i 

1  hour. 
1  hoar. 

Temp, 
at  Time. 


Time  is 
Water. 


Fbedc.  Gastkr. 


Sir, 


Meteorological  Office,  December  11,  1888. 
I  beg  to  hand  you  herewith  my  report  and  inspection  notes 
respecting  the  Stations  of  the  Second  Order  at  Uttoxeter  and  Sutton 
Coldfield. 

Uttoxeter,  October  5th. — This  is  a  new  station.  The  barometer  is  a 
good  one,  but  the  thermometers  are  all  unverified  instruments,  and  are 
not  graduated  on  the  stems.  The  screen  is  a  rough  imitation  of 
Stevenson's,  and  was  not  well  exposed.  The  rain-gauge  was  not  firmly 
fixed  and  the  measuring  glass  was  damaged.  At  present  the  evening 
observations  are  so  frequently  omitted  as  to  render  the  station  almost 
useless,  and  I  fear  this  difficulty  cannot  be  overcome. 

Sutton  Coldfield,  November  21st — This  is  also  a  new  station,  but  with 
a  complete  set  of  excellent  instruments,  the  property  of  the  Corporation. 
The  barometer  is  hung  in  the  town  hall,  on  the  tower  of  which  (70  feet 
high)  is  a  small  anemometer,  and  a  Jordan  Sunshine  Recorder.  The 
thermometers  and  rain-gauge  are  on  the  lawn  in  front  of  the  observer's 
house,  about  half-a-mile  from  the  town  hall.  The  screen  was  painted 
green  at  the  time  of  my  visit,  but  will  be  painted  white.  The  observer 
(Mr.  Fletcher,  C.E.,  borough  surveyor)  takes  great  interest  in  the 
work.  He  is  very  willing  to  supply  tabulations  of  sunshine  if  desired 
to  do  so. 

The  following  table  shows  the  results  of  the  thermometric  com- 
parisons : — 

Corrections  to  be  applied  to  the  reading  of — 


Stations. 

Dry. 

Wet. 

Max. 

Min. 

Spare. 

Remarks. 

Uttoxcter  - 
Sutton  Coldfield     - 

+  '4 
-•1 

-    -1 

-•1 

-•1 

+  •3 

R.  H.  Scott,  Esq.,  F.R.S, 


(Signed)        John  A.  Curtis. 


J 
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APPENDIX  VII. 

Method  of  Dealing  with  Telegraphic  Weather 

Intelligence. 

The  operations  connected  with  the  preparation  and  issue  of  the 
Forecasts  and  Storm  Warnings  have  not  undergone  any  material  change 
with  regard  to  the  home  stations,  but  the  work  in  connection  with 
the  information  received  from  the  United  States  has  terminated.  The 
Daily  Weather  Report  has  not  been  altered  during  the  year. 

The  Office  still  receives,  when  the  telegraphic  communications  are 
perfect,  fifty -nine  reports  every  morning,  seventeen  every  afternoon 
(except  on  Sundays),  and  twenty-nine  each  evening,  the  arrangement  of 
which  is  explained  in  the  reports  for  the  past  two  years. 

At  the  British  and  Irish  stations  the  morning  observations  are  taken 
at  8  a.m.  Greenwich  time,  and  most  of  the  telegrams  arrive  in  London 
at  about  9  o'clock,  when  the  Intelligence  Department  of  the  Post  Office 
extracts  from  them  the  portions  required  for  its  wind  and  weather 
reports.  They  are  then  transmitted  to  the  Meteorological  Office  by 
its  private  wire. 

As  the  reports  come  in,  the  information  is  entered  on  a  chart, 
showing  for  each  station  at  8  a.m.  the  barometrical  and  thenno- 
metrical  readings,  with  their  respective  alterations  during  the  preceding 
24  hours,  the  direction  and  force  of  the  wind,  and  the  state  of  the 
weather,  together  with  any  changes  of  importance  which  may  have 
been  noticed  in  the  course  of  the  preceding  day.  This  information 
has  been  supplemented  since  January  1st  by  the  subsequent  insertion 
of  the  reports  from  all  the  stations  in  Russia,  Central,  Southern,  and 
South-western  Europe,  which  appear  in  the  Bulletin  International. 
From  this  chart  others  are  drawn  for  publication  in  the  newspapers 
and  the  Weekly  Weather  Report  as  described  further  on. 

If  necessary  telegraphic  warnings  of  storms  or  of  atmospherical 
disturbance  are  immediately  sent  to  our  own  coasts  and  to 'foreign  coun- 
tries. A  brief  telegraphic  resume*  of  the  weather  is  despatched  shortly 
after  10  a.m.  to  the  Harbour  Authorities  and  the  Chamber  of  Commerce 
in  Jersey.  Another  telegraphic  message,  of  about  75  words,  is  sent  to 
the  Underwriters'  Association,  Liverpool,  containing  reports  of  the 
pressure,  wind  and  weather  at  14  stations  on  the  coasts  of  the  British 
Islands ;  and  a  third  message  of  about  the  same  length  is  forwarded  to 
the  Central  News  and  to  the  Exchange  Telegraph  Company  for  dis- 
tribution in  the  provinces.  The  last  of  these  messages  consists  of  a  brief 
statement  of  the  general  condition  of  weather  over  Western  Europe, 
as  shown  by  the  morning  reports.  It  is,  however,  not  in  the  morning 
only  that  storm  warnings  are  issued  to  the  coasts,  a  constant  watch 
being  kept  during  the  day  ;  and,  whenever,  on  the  receipt  of  the  regular 
or  of  special  telegrams,  the  condition  of  the  weather  appears  to  be 
threatening,  cautionary  messages  are  at  once  issued  to  such  parts  of  the 
coast  as  are  thought  to  be  menaced  by  a  gale. 

Forecasts  of  the  weather,  for  a  day  in  advance,  are  prepared  each 
morning,  afternoon,  and  evening;  these  are  drawn  up  for  eleven 
districts  in  the  British  Islands,  and  issued  to  subscribers,  to  certain 
Clubs,  and  to  many  of  the  London  and  Provincial :  newspapers  in 
accordance  with  the  arrangements  referred  to  on  p.  10.     The  districts 
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for  which  the  Forecasts  are  prepared  are  those  into  wbicn  the  returns 
for  the  Weekly  Weather  Report  are  grouped  and  are  shown  below. 


0.  Scotland,  Nobtu. 

1.  Scotland,  East. 

2.  England,  N.E. 

3.  England,  East. 

4.  Midland  Counties. 

5.  England,  South. 

6.  Scotland,  West  (with  Isle  of  Man). 

7.  England,  N.W.  (with  North  Wales). 

8.  England,  S.W.  (with  South  Wiles). 

9.  Ireland,  North. 
10.  Ireland,  South. 


About  an  hour  and  a  quarter  is  occupied  in  the  preparation  and 
transmission  of  the  provincial  and  foreign  telegrams,  and  in  the 
drawing  up  of  the  "Remarks"  and  the  11  a.m.  Forecasts  for  the 
London  newspapei-s,  so  that  the  MS.  copies  for  these  papers  are  ready 
for  issue  soon  after  11  a.m. 

Charts  are  prepared  daily  for  newspaper  publication  as  follows  ;— 

For  the  "  Times,"  -  -    two,  via. :  for  8  a.m.  and  6  p.m. 

For  the  Patent  Type  Found-") 
ing  Company,  on  behalf  of  J 
the  "  Shipping  Gazette,"  Vone  for  8  a-m. 

and  for  distribution  to  the  j 
provincial  press  -J 

The  8  a.m.  charts  are  sent  out  at  about  10.15  a. in.  ami  the  6  p.m. 
chart  at  about  8.30  p.m. 

In  addition  to  the  charts  here  referred  to,  the  Patent  Type-founding 
Company  are  supplied  with  various  diagrams,  showing  the  changes  in 
Pressnre,  Temperature,  Rainfall,  Wind,  and  Weather  for  the  London  dis- 
trict. These  are  engraved  daily  for  the  "  Daily  Chronicle,"  weekly  for 
the  "  Graphic,"  and  monthly  for  the  "  Miller,"  and  are  all  accompanied 
by  remarks  ou  the  phenomena  exhibited. 

Charts  are  drawn  for  8  a.m.  and  6  p.m.  daily  for  exhibition  at 
the  Office,  and  these,  together  with  special  Remarks,  and  with  a  copy 
of  the  latest  Forecasts,  are  posted  at  the  door. 

The  draft  of  the  Daily  Weather  Report,  with  two  charts  attached, 
is  ready  by  noon,  when  it  is  at  once  sent  to  the  lithographer  to  be 
printed.  The  copies  for  delivery  by  hand  and  by  early  post  in  London 
are  issued  at  about  1.30  p.m.,  while  the  remainder  are  received  at  the 
Meteorological  Office  at  about  3.30  p.m.  whence  they  are  transmitted  by 
post  to  the  subscribers  and  others. 

The  2  p.m.  observations,  taken  at  fifteen  home  and  two  foreign 
stations  (Skndesnaes  and  Rochefort)  are  received  at  about  3  o'clock. 
Copies  of  these  are  issued,  together  with  the  8  a.m.  report,  to 
certain  newspapers  and  subscribers,  and  two  copies  of  the  "Remarks" 
(8  a.m.  and  2  p.m.)  are  sent  to  the  Type-founding  Company  for  issue  lo 
provincial  newspapers,  in  order  to  explain  the  charts  mentioned  above. 
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The  evening  (6  p.m.)  reports  arrive  between  about  6.30  and  7.30  p.m., 
and  are  charted  and  discussed  for  the  morning  daily  papers  in  accordance 
with  the  arrangement  referred  to  on  p.  10.  The  forecasts  and  remarks 
are  usually  ready  by  8.30  p.m.,  but  in  bad  weather,  owing  to  the  delay  of 
the  reports,  and  the  additional  care  which  is  necessary  in  dealing  with 
them,  it  is  occasionally  9  p.m.  before  they  are  issued.  The  "Times" 
publishes  in  its  First  Edition  the  map  showing  the  distribution  of 
pressure,  the  winds,  temperature,  and  weather  at  6  p.m.  on  the  previous 
day,  and  in  its  Second  Edition  a  similar  map  for  8  a.m.  on  the  day  of 
issue. 

The  official  charts  for  2  p.m.  and  for  6  p.m.  are  still  much  less 
complete  than  that  for  8  a.m.,  notwithstanding  the  great  improvements 
recently  made.  That  for  2  p.m.  is  drawn  on  the  information  received 
from  fifteen  home  stations,  supplemented  by  two  foreign  ones,  when- 
ever the  latter  arrive  in  time  to  be  used.  The  material  for  the  6  p.m. 
charts  is  supplied  by  reports  from  twenty  stations  in  the  United 
Kingdom,  supplemented  by  nine  from  continental  stations.  The  latter 
arrive  now  more  promptly  than  formerly. 

The  Sunday  duty  is  still  conducted  as  follows: — Two  of  the  clerks 
attend  on  Sunday  mornings  at  the  Central  Telegraph  Station  from 
8.30  a.m.  to  about  10.15  a.m.  By  an  arrangement  with  the  Post  Office 
these  clerks  are  supplied  with  the  telegrams  immediately  they  arrive  in 
London.  These  are  examined  and  charted,  with  the  view  of  issuing, 
when  necessary,  warnings  of  coming  storms,  to  our  own  and  neigh- 
bouring coasts.  It  is  necessary  that  great  promptitude  should  be 
observed  in  this  service,  as  the  observations  must  be  dealt  with  and 
the  warnings  issued  so  that  the  latter  may  reach  the  coast  before  the 
telegraph  offices  at  the  outports  close  for  the  day,  which  is  in  many  cases  , 
at  about  10  a.m.  No  work  of  any  kind  is  transacted  for  the  newspapers 
on  Sunday  mornings,  the  main  object  of  the  service  being  to  give  early 
information  of  storms  to  our  coasts;  but  a  telegram  is' sent  to  Jersey  in 
the  same  form  as  on  week  days,  and  there  is  the  ordinary  interchange  of 
messages  with  foreign  countries.  A  copy  of  the  Valencia  message  is 
sent  to  Lisbon  as  on  week  days.  At  6  p.m.  the  same  clerks  attend  at 
the  Meteorological  Office  to  receive  the  evening  telegrams  and  to 
prepare  the  8.30  p.m.  P'orecasts. 

. 
Atlantic  Telegrams, 

In  the  course  of  the  year  the  arrangements  for  receiving  messages  from 
the  (Jnited  States  through  M.  Mascart,  the  Director  of  the  French 
Meteorological  Bureau,  have  been  continued,  but  it  has  been  deemed 
advisable  to  allow  the  plotting  of  the  observations  to  remain  in  abeyance 
as  the  value  of  such  information,  in  its  present  form,  is  far  from  being 
established. 

Daily  Weather  Report. 

No  important  change  has  been  made  during  the  past  year  in  the 
form  of  the  Daily  Weather  Report,  a  detailed  description  of  which  is 
given  in  the  Annual  Report  for  1887.  The  Report  still  fills  four  large 
quarto  pages,  and  contains  the  whole  of  the  59  reports  from  which  the 
maps  for  the  day  (given  on  page  2)  are  prepared,  and  the  6  p.m.  reports 
of  the  previous  day,  together  with  the  maximum  and  minimum  tem- 
peratures of  the  air,  and  the  Rainfall  for  the  previous  24  hours. 

Two  maps  are  added,  showing  (1)  for  8  a.m.  the  distribution  of 
pressure,  the  prevalent  winds,  and  the  sea  disturbance,  with  necessary 
explanations  ;  (2)  the  distribution  of  temperature  at  8  a.m.,  the  weather 
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at  each  station,  and  the  distribution  of  rainfall  daring  the  past  24  hours. 
Tables  are  added  giving  the  means  of  pressure,  temperature,  and  rainfall 
as  heretofore. 

Page  3  contains  (1)  notes  on  the  "  General  situation  at  8  aan./'  and 
the  "  Probable  change?  in  system  now  prevalent ;"  and  (2)  the  forecasts 
drawn  up  for  each  district  at  1 1  a.m.,  relating  to  the  weather  likely  to 
be  experienced  during  the  24  hours  ending  at  noon  on  the  day 
succeeding  that  of  publication,  and  an  explanation  of  the  meaning  of  the 
storm  signals  exhibited  on  our  coasts. 

The  standing  portion  of  the  report  (maps,  Ac.)  is  printed  in  blue, 
while  the  information  for -each  day  is  in  black. 

The  lithographed  Reports  have  the  Forecasts  issued  at  lib.  ajn. 
incorporated  with  them  on  each  week  day.  The  subscription  for  the 
Report  is — 

For  delivery  by  hand,  where  feasible,  £2  per  annum  ; 
Do.        by  book  post  £1  „ 

MS.  copies  of  the  observations  and  Remarks  can  be  supplied  at  the 
rate  of  21.  10s.  per  annum.  Arrangements  can  also  be  made  for  the 
supply  of  charts  drawn  from  the  8h.  a.m.  or  6h.  p.m.  observations,  such 
as  appear  in  the  "  Times." 

Correction  and  Addition  List. 

Additional  steps  are  taken  to  insure  accuracy  in  the  Daily  Weather 
Report.  At  the  close  of  each  month  a  return  is  received  from  nearly 
all  of  the  telegraphic  reporting  stations,  containing  a  copy  of  all  the 
observations  which  have  been  transmitted  to  London  by  wire  during 
the  month.  These  schedules  are  used  for  checking  the  daily  telegrams, 
for  the  preparation  of  the  average  and  other  values  of  the  different 
elements,  and  also  as  evidence  in  the  case  of  legal  proceedings.  About 
the  middle  of  every  month  a  lithographed  sheet  has  for  many  years  past 
been  issued  with  the  Daily  Weather  Report,  containing  corrections  for 
all  discrepancies  which  have  been  discovered,  and  supplying  any  obser- 
vations which  have  been  omitted  in  the  daily  reports.  The  monthly 
tables  showing,  for  each  telegraphic  reporting  station  within  our  Islands, 
the  mean  values  for  pressure,  temperature,  and  humidity,  together  with 
the  total  rainfall,  and  the  prevalence  of  various  kinds  of  weather  and  of 
winds  from  each  of  the  eight  principal  points  during  the  month  are  now 
issued  in  another  form. 

« 

Weekly  Weatheb  Report. 

The  Weekly  Weather  Report,  which  has  appeared  since  the  beginning 
of 'February  1878,  has  now  been  improved  by  the  addition  of  a  monthly 
supplement  giving  for  each  of  the  stations  included  in  the  Daily  and 
Weekly  Weather  Reports,  the  principal  meteorological  features,  for  all 
the  elements,  observed  during  the  month,  illustrated  by  four  small  maps 
and  a  brief  summary  of  the  features  exhibited. 

In  the  Weekly  Report  the  Summary  on  the  first  page  contains  the 
average  and  extreme  temperatures,  the  rainfall  values,  and  the  total 
amount  of  bright  sunshine  in  each  week,  for  twelve  districts  in  Great 
Britain,  Ireland  and  the  Channel  Islands,  together  with  the  difference 
between  them  and  the  respective  mean  values  for  the  corresponding  week 
in  previous  years.  The  district  values  for  Accumulated  Temperature, 
Rainfall,  and  Bright  Sunshine  are  also  given,  both  for  the  week  and  for 
the  whole  period  since  the  beginning  of  the  year,  with  their  difference 
from  the  average  values.    This  information  is  derived  from  observations 
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made  at  77  stations,  the  individual  values  for  which  are  given  on  the 
lasj  page  of  the  Report 

The  tables  of  Accumulated  Temperature  are  designed  to  give  persons 
engaged  in  agriculture  better  means  of  estimating  the  manner  in  which 
vegetation  is  affected  by  temperature  than  that  afforded  by  the  more 
usual  methods  of  treating  the  readings  of  the  thermometer.  They  show 
for  each  week,  and  for  the  whole  period  from  the  beginning  of  the  year, 
the  weekly  and  progressive  values  respectively,  of  the  combined  amount 
and  duration  of  the  excess  or  defect  of  the  air  temperature,  above  or 
below  a  suitably  fixed  standard  or  base  temperature.  The  base  adopted 
is  42°  F.,  as  being  nearly  equivalent  to  6°  Cent,  which  has  been  con- 
sidered by  Continental  writers  on  these  subjects  to  be  the  critical  value, 
the  temperature  above  which  is  mainly  effectual  in  stalling  and  main- 
taining toe  growth,  and  in  completing  the  ripening  of  agricultural  crops 
in  a  European  climate.  This  base  is  also  convenient  as  being  10°  F. 
above  the  Freezing  Point. 

Accumulated  Temperature  is  expressed  in  Day-degrees  ;  a  Day 
degree  signifying  1°  F.  of  excess  or  defect  of  temperature  above  or 
below  42°  F.  continued  for  24  hours,  or  any  other  number  of  degrees 
for  an  inversely  proportional  number  of  hours. 

An  explanation  of  these  rules  will  be  found  in  the  last  Annual  Report, 
and  full  details  as  to  the  facts  on  which  the  rules  are  founded  are 
published  in  Appendix  II.  to  the  Quarterly  Weather  Report  for  1878. 

The  temperature  means,  derived  from  the  daily  maxima  and  minima, 
are  corrected  so  as  to  agree  as  closely  as  possible  with  the  true  taean 
daily  value,  and,  the  average  values  for  the  corresponding  period  in 
former  years  having  been  recomputed,  those  now  in  use  are : — 


For  Temperature 
Rainfall 


» 


20  years  1861-80 
-    20    „      1866-85 


j> 


These  statistics  are  given  on  the  first  page  of  the  publication,  the 
temperature,  accumulated  heat,  rainfall,  and  sunshine  values  for  each 
station*  being  given  on  the  last  page  of  each  report. 

In  addition  to  the  telegraphic  reports,  and  the  returns  from  the  self- 
recording  observatories,  weekly  returns  from  43  volunteer  observers  are 
used,  the  names  of  the  observers  at  each  station  being  as  under — 


Name*  of  Stations. 


Karnes  of  Authorities. 


Alnwick  Castle 

Arlington  (N.  Devon) 

Bawtry  (Hesley  Hall) 
Blackpool 
Braemar 
Brookeborough 

Cheadle 
Churchstoke  - 
Cirencester   - 
Cullompton  - 

Douglas  (Isle  of  Man) 

Dublin 

Durham  Observatory 


fb 


» 


Lieul-CoL  F.  Holland,  for  the   Duke    of 

Northumberland,  K.G. 
J.  Carter,  for  Lady  Chichester. 

B.  I.  Whitaker,  F.R.  Met.  Soc. 

J.  Wolstenholme,  F.R.  Met.  Soc. 

J.  A.  Aitken. 

Mr.  Ferguson,  for  Sir  Victor  Brooke,  BtM 

F.L.S. 
J.  C.  Philips. 

P.  Wright,  F.C.S.,  F.R.  Met.  Soc. 
The  Royal  Agricultural  College. 
T.  Turner,  J. P.,  F.R.  Met.  Soc. 

A.  W.  Moore,  M.A.,  J.P. 

J.  W.  Moore,  M.D.,  F.R.  Met.  Soc. 

H.  J.  Carpenter. 


*  The  sunshine  values  are  furnished  for  only  a  limited  number  of  carefully 
selected  stations.    See  p.  69. 
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Nam*  of  Station* 

■ 

Names  of  Authorities. 

Edgeworthstown  (Cunygrane) 

» 

J.  M.  Wilson,  DX.,  J.P. 

Fort  Augustus 
Foynes 

- 

* 

Rev.  W.  M.  WalJ. 

W.  Ward,  for  Lord  Monteagle,  K.P. 

Geldeston 
Glen  Canon 
Glenlee 

* 

* 
* 

R.  T.  Dowson,  ¥.R  Met  Soc. 

D.  D.  Monro. 

G.  Maxwell  and  W.  Melville. 

Hasting!  (St.  Leonard's) 

Hereford 

Hillingtoa     - 

m 

H.  Colbomo,  M.R.C.S. 
T.  A.  Chapman,  M.D. 
Rev.  H.  S.  B.  Ffolkes,M.A^  F.R.  Met  Soc 

Ingmtettone  - 

« 

m 

L.  J.  Petre,  F.R.  Met  Soc. 

Kilkenny 
Killarney 

■» 
«• 

- 

H.  Carlton,  for  the  Marquis  of  Ormonde. 
The  Ven.  Archdeacon  Wynne,  F.&  Met  Soc. 

Lairg 

Laudato  (Looh  Sunart) 

Llandovery  - 
Llandudno    - 
Londonderry 

m 

m 

m 

W.  Roes,  Ground  Officer. 

A.  Fletcher,  for  T.  H.  G.   Newton,  F.R. 

Met.  Soc. 
J.  Watkins,  F.R.  Met.  Soc.          ' 
J.  Nicoi,  M.D.,  F.R.  Met.  Soc. 
J.  Conroy,  F.R.  Met  Soc. 

Marchmont  - 
Markree  Cattle  (Sligo) 

Newton  Heigny  (Penrith) 

- 

* 

P.  Loney. 

A.  Marth,  F.R.A.S.,  for  Colonel  Cooper, 

F.R.A.S. 
T.  G.  Benn,  F.R.  Met.  Soc. 

Ochtertyre    - 

- 

* 

G.  Croucher. 

Plymouth 

Prestwich  (Manchester) 

- 

m 

J.  Merrifield,  LL.D.,  F.R.A.S. 

T.  R.  H.  Clunn,  M.D.,  F.R.  Met.  Soc. 

Rothamsted 

Scarborongh  - 

Southampton 

Stowell 

Strathfield  Turgiss   - 

- 

Rainfall  by  Sir  J.  B.  Lawes,  Bart.,  LL.D., 
F.R.S.,  and  J.  H.  Gilbert,  Ph.D.,  F.R.S. ; 
temperature  by  T.  Wilson,  F.R.  Met.  Soc. 

W.  Robinson. 

J.  T.  Cook?,  R.E.,  Ordnance  Survey  Office. 

Rev.  H.  J.  Poole,  F.R.  Met.  Soc. 

Rev.  C.  H.  Griffith. 

Thurcaston  (sunshine  only] 

>- 

w 

Rev.  T.  A.  Preston. 

Waterford  (Brook  Lodge) 

- 

- 

C.  Percival  Bolton,  J.P. 

The  returns  for  Stations  marked  mBL"  are  supplied  through  the  Royal  Meteorologies! 
Society  those  marked  M&"  are  through  the  8oottish  Meteorological  Society. 

The  report  is  prepared  on  Wednesday  in  every  week,  and  is  ready 
for  sale  early  on  Saturday  morning,  but  the  summary  on  its  first  page 
is  sent  to  the  "  Times/'  "  Daily  News,"  and  several  other  papers  on 
Wednesday  evening. 

Appendices. 

Appendices,  four  in  number,  have  appeared  similar  to  those  for 
last  year,  and  a  Monthly  Supplement  has  been  added,  as  already 
explained  on  p.  60.  This  Supplement  is  issued  in  lieu  of  the  Monthly 
Weather  Report  issued  in  former  years,  and  the  preparation  of  which 
it  was  found  impossible  to  maintain. 

Monthly  Weather  Report. 

The  publication  of  the  Monthly  Weather  Report,  so  much  interrupted 
by  various  unavoidable  causes,  is  to  be  completed  till  the  close  of  1887. 
From  that  date  the  instrumental  values  will  appear,  with  abbreviated 
notes,  as  a  supplement  to  the  Weekly  Weather  Report.    The  numbers 
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for  three  months  in   1886  and  four  months  in   1889  have  already 
appeared. 

Issue  of  Forecasts. 

Bemarks  on  the  actual  state  of  the  weather,  and  forecasts  for  not 
more  than  one  day  in  advance,  are  prepared  at  the  Meteorological  Office 
as  under : — 

On  Week  Days. 

(L)  At  11  a.m.  (from  the  morning  reports),  for  the  24  hours  ending 
at  Noon  on  the  day  following  the  date  of  issue.  This  issue  is 
intended  especially  for  the  early  editions  of  the  evening 
papers,  for  the  clubs,  and  for  exhibition  at  certain  selected 
stations.     See  p.  10. 

( 2.)  At  3.30  p.m.  (from  the  morning  and  afternoon  reports),  for  the 
day  following  that  of  issue.  This  set  of  Forecasts  is  not 
intended  for  publication  in  newspapers,  but  a  copy  is  exhibited 
regularly  at  the  door  of  the  Meteorological  Office. 

(3.)  At  8.30  p.m.  (from  the  8  a.m.,  2  p.m.,  and  6  p.m.  reports),  for 
the  day  following  that  of  issue.  These  are  now  supplied 
gratis  to  any  newspaper  or  news  agency  which  may  apply  for 
them,  and  send  for  them  regularly.  A  very  large  number  of 
the  most  important  papers  and  news  agencies  avail  themselves 
of  this  advantage. 

The  remarks  and  forecasts  are  posted  at  the  doors  of  the  Meteoro- 
logical Office,  63,#  Victoria  Street,  S.  W.,  on  week  days,  j  for  the  inspection 
of  the  public.  Copies,  or  extracts  from  them,  are  communicated  under 
the  conditions  stated  below,  but  no  information  which  is  not  substantially 
included  in  them  can  be  supplied. 

Forecasts  fob  Subscribers. — Any  person  can  be  supplied  with  a 
copy  of  the  11  a.m.  Forecasts,  once  on  each  week  day,f  on  payment 
of  a  subscription  of  ten  shillings  per  annum,  or  2*.  6d.  per  official 
quarter,  or  any  part  thereof,  in  addition  to  the  cost  of  transmission  ;  the 
charges  will  therefore  be,  by  letter  post,  9*.,  by  book  poet,  5s.  9d.  per 
quarter. 

The  forecasts  for  any  of  the  districts  and  for  any  of  the  hours  men- 
tioned above  can  be  forwarded  by  telegraph  daily,  on  payment  of  3d. 
per  day  for  any  definite  period,  in  addition  to  the  cost  of  telegraphy. 

Forecasts  fob  Clubs. — These  are  drawn  up  at  1 1  a.m.,  for  all  the 
districts,  and  are  supplied  to  Clubs,  for  a  subscription  of  ten  shillings 
per  annum.  They  are  delivered  free,  by  hand,  to  Clubs  situated  in  or 
near  Pall  Mall.  Special  arrangements  can  be  made  for  delivery  at  a 
greater  distance  by  hand  or  by  post. 

Forecasts  fob  Hat  and  Corn  Harvests,  ob  job  Public  Use. — 
Special  facilities  are  offered  for  the  transmission  of  Forecasts  for  these 
purposes,  a  nominal  fee  of  2s.  6d.  being  charged  for  a  quarter  or  any 
part  thereof,  in  addition  to  the  cost  of  the  telegrams. 

Exhibition  of  Telegraphic  Forecasts  at  Local  Post  Offices. 
— The  Post  Office  has  sanctioned  the  exhibition  of  Forecasts  at  Local 

+  Victoria  Street  has  been  re-numbered,  so  that  the  address  of  the  Meteorological 
Office  is  now  "  63,  Victoria  Street,  S.W." 
f  Good  Friday  and  Christmas  Day  are  reckoned  as  Sundays. 
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Post  Offices,  provided  space  is  available,  if  the  persons  to  whom  they 
are  addressed  desire  them  to  be  so  exhibited  instead  of  being  delivered. 

Unless  otherwise  arranged,  ail  forecasts  transmitted  by  post  ore  sent 
by  book  post,  not  as  letters. 


Inquiries  as  to  the  Weather. 

Inquiries  Personally  or  bt  Messenger. — Any  person  applying  at 
the  Meteorological  Office  between  11  a.m.  and  8  p.m.  on  week  days, 
and  between  7  p.m.  and  8  p.m*  on  Sundays,  can  be  supplied,  in 
writing,  with  the  latest  information  in  the  possession  of  the  Office  and 
with  the  latest  forecast  issued  for  any  specified  district,  on  payment  of 
one  shilling  for  each  inquiry. 

Inquiries  bt  Letter* — Application  may  be  made  by  letter,  enclosing 
thirteen  pence  in  stamps  if  the  reply  is  to  be  by  postf  and  one  shilling 
in  stamps,  in  addition  to  the  cost  of  the  reply  (consisting  of  ten  words, 
exclusive  of  the  address)  if  the  reply  is  to  be  by  telegraph. 

Inquiries  bt  Telegraph. — Any  person  may  obtain  by  telegraph 
from  the  Meteorological  Office  the  latest  information  as  to  the  weather 
in  any  district  of  the  United  Kingdom  by  payment  of  a  fee  of  1*. 
in  addition  to  the  cost  of  a  telegram  and  reply  to  any  post  office.  The 
telegram  containing  the  inquiry  must  be  addressed  as  follows : 

Weather, 

London. 

The  payment  for  the  reply  should  be  for  at  least  ten  words  in  addition 
to  the  address. 

Application  may  also  be  made  for  similar  information  to  be  sent 
either  by  telegraph  or  post  on  some  future  specified  day. 


Checking  of  Forecasts. 

In  order  to  test  the  accuracy  of  the  forecasts  they  are  compared  eare- 
fully  with  the  weather  reported  in  the  various  districts  on  the  days 
to  which  they  referred,  and  the  results  of  the  checking  for  8.30  p.m. 
are  given  in  this  Report  (p.  10). 

In  carrying  out  this  comparison  the  portions  of  the  forecasts  which 
referred  to  wind  have  been  carefully  separated  from  those  relating  to 
weather.  The  detailed  results  of  the  comparison  will  be  found  in 
Appendix  X.,  p.  68. 


Checking  of  Storm  Warnings. 

The  testing  of  the  warnings  is  conducted  in  the  following  manner. 
The  intelligence  issued  is  compared  with  the  weather  experienced  on 
the  coasts,  as  indicated  by  the  various  self-recording  anemometers, 
by  the  telegraphic  reporters,  and  by  several  gentlemen  who  haw 
volunteered  to  observe  for  the  Office,  and  whose  names  will  be  found 
in  Appendix  XII  £.,  p.  75. 

In  order  to  render  the  information  in  the  possession  of  the  Office  as  to 
the  weather  experienced  on  our  coasts  still  more  complete,  the  Council 
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have,  as  in  preceding  years,  made  application  to  the  various  Light- 
house Boards,  and  have  obtained  from  them  the  original  log-books 
from  some  of  the  most  exposed  lightships  and  lighthouses.  They  wQuld 
here  express  their  cordial  thanks  for  the  co-operation  so  readily  granted 
to  them  by  these  Boards. 

The  result  of  the  checking  for  1888  will  be  found  on  p.  14. 

The  coasts  are  subdivided  into  ten  districts,  as  will  be  seen  in 
the  table.  Two  large  tracts  of  coast  are  entirely  omitted :  viz.,  the 
west  of  Ireland  from  the  Shannon  to  Malin  Head,  and  the  West  of 
Scotland  from  the  Mull  of  Cantyre  to  Cape  Wrath.  No  warnings  are 
issued  to  any  place  within  the  limits  indicated,  except  to  Galway,  and 
the  amount  of  information  as  to  the  weather  received  from  the  omitted 
portion  of  the  Scotch  coast  is,  as  yet,  very  scanty. 

It  should  be  remembered  that  in  analysing  the  reports,  all  observa- 
tions of  the  wind  in  which  the  force  exceeded  7  (a  "  moderate  gale  ")  or 
the  velocity  exceeded  40  miles  an  hour,  have  been  quoted  as  instances 
of  the  occurrence  of  a  gale;  but  it  has  not  been  considered  that  the 
signal  was  hoisted  late  or  was  hauled  down  too  soon,  unless  the  force  of 
9  (a  "  strong  gale  '^  or  the  velocity  of  50  miles  an  hour,  was  reached 
prior  to  the  issue  or  the  order  to  hoist,  or  subsequent  to  the  issue  of  the 
order  to  lower. 

In  the  Summaries  all  cases  in  which  the  signal  has  been  shown  to  be 
late  by  a  single  report  either  of  force  9,  or  of  a  velocity  of  50  miles  an 
hour,  have  been  specially  noted. 


APPENDIX  Vni. 

Fishebt  Barometers. 
List  of  Places  supplied  with  Fishery  Barometers. 

Shetland  Isles. — *Balta  Sound,  *Uya  Sound,  *Nesting,  *Lerwick, 
•Sandsair,  *Scalloway,  *Symbister. 

Orkney  Isles. — *Burra,  *Kirkwall. 

Scotland,  east  coast. — *Stroma,  *Keiss,  *Staxigoe,  *Wick,  *Sarclet, 
•Lybster,  *Dunbeath,  *Portmahomack,  #Cromarty,  •Avoch,  #Nairn, 
•Burghead,  *Porte8sie,  #Port  Knockie,  *Portsoy,  *Whitehills, 
•Gardenstown,  *Rosehearty,  *Pitullie,  *Inverallochy,  *Pointlaw, 
•Findon,  *Portlethen,  *Skateraw,  •Stonehaven,  •  Arbroath,  *Broughty 
Ferry,  *St.  Andrews,  #Crail,  *Cellardyke,  #St.  Moaance,  •Burntisland, 
•Newhaven. 

England,  east  coast. — *Berwick,  *North  Shields,  *South  Shields, 
•Sunderland,*  West  Hartlepool,  •Staithes,  *Scarborough,  *Filey  ^Flam- 
borough,  *Bridlington  Quay,  Withernsea,  Hull,  'Lynn  (2),  *  Wells, 
♦Gorleston,  *Harwich,  *Brightlingsea,  *Margate,  #Deal,  *Kingsdown, 
•Dover  (2). 

England,  south  coast— Bognor,  Hyde,  East  Cowes,  Bembridge, 
Brixton,  Atherfield,  Ventnor  (2),   Gorey   (Jersey),   Haslar    Hospital, 

*  Inspected. 
E    58290.  E 
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Poole,  Weymouth,  Portland,  Budleigh  Salterton,  Exmouth,  Cawsand, 
Mevagissey,  Gorranhaven,  Devoran,  Portscatha,  Penryn,  Durgan, 
Porthallow,  Falmouth,  Coveraek,  Newlyn,  Mousehole. 

England,  south-west  coast. — St.  Ives,  Hayle,  Padstow,  Port  Isaac, 
Boscastle,  Highbridge,  Weston-super-Mare. 

Wales. — Briton  Ferry,  Swansea,  *  Angle,  *Milford,  Carnarvon* 

England,  north-west  coast. — *Fleetwood,  *Morecambe,  *Maryport. 

Isle  of  Man. — Douglas,  *Port  St.  Mary,  *Peel. 

Scotland,  south-west  coast. — *Port  Patrick,  *  Stranraer. 

Ireland,  east  coast — #Cushendall,  ^Belfast,  *Bangor,  *Groomsport, 
♦Donaghadee,  *Ardglass,  *Carlingford,  #Greenore,  *Dundalk,  *MaJa- 
hide,  #Howth,  *Kingstown  (2),  *Bray,  #Wicklow. 

Ireland,  south  coast. — Dunmore,  Dun  gar  van,  Crosshaven,  Kinsale, 
Union  Hall,  Castletownsend,  Baltimore,  Schull,  Crookhaven. 

Ireland,  west  coast.* — *  Valencia,  Dingle,  Tralee,  Tarbert,  Kilcredane, 
Kilronan,  Spiddal,  #Elly  Bay,  *Bailyglass,  *Ballycastle  (Co.  Mayo), 
*Donegal,*Tribane,  *Killybegs,  *Teelin,  *Portnoo,  *Burton  Port,  #Kin- 
caslagb,  *Bunbeg. 

Ireland,  north  coast.  —  *Dunfanaghy,  *Rathmullen,  *Buncrana, 
*Moville,  *Portrush,  *Portstewart. 

Scotland,  west  coast. — *Tarbert,  "Campbeltown,  *Carradale»  *Portree 
(Isle  of  Skye),  *Plockton. 

Hebrides. — *Stornoway,  #Cromore,  *Obb,  *Ness. 


Summary  of  Stations  supplied  with  Instruments. 

England  and  Wales  -  -  *  -  -    65 

Scotland  and  Isle  of  Man      -  -  -  -     56 

Ireland         -  -  -  •  -  -     48 

169 


APPENDIX  IX. 

Telegraphic  Weather  Intelligence. 

• 

The  following  stations  are  supplied  with  telegraphic  information  of 
storms,  free  of  expense,  nnd  signal  •* cones"  have  been  furnished  to 
most  of  them,  all  further  expenses  attendant  on  the  maintenance  and 
repair  of  the  apparatus  being  borne  locally.     The  stations  are  situated, 

*  Inspected. 
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84  in  England  and  Wales,  41  in  Scotland,  15  in  Ireland,  3  in  the  Isle 
of  Man,  and  3  in  the  Channel  Islands. 


*  NORTH. 

1 

WEST. 

SOUTH. 

EAST. 

Scotland, 

England,  N.W. 

i 
i 

England,  S.W. 

England,  E. 

Bast  Coast. 

Ramsey. 

Dfraoombe. 

Eyemouth. 

Dunrossness. 

Douglas. 

Appledore. 

Berwick-on- 

Lerwick. 

Castletown. 

Boscastle. 

Tweed. 

Scalloway. 

Silloth. 

Port  Isaac. 

Tynemouth. 

Stromness. 

Mary  port 

Newquay. 

S.  Shields. 

Kirkwall. 

Workington. 

Hayle. 

Sunderland. 

Holborn  Head. 

Whitehaven. 

Scffiv. 
St.  Sennen. 

Middles  borough. 

Wick. 

Barrow. 

Redcar. 

Inverness. 

Morecambe. 

St.  Just 

Whitby. 

Nairn. 

Fleetwood. 

Penzance. 

Filey. 

Burghead. 

Blackpool. 

Falmouth. 

Bridlington  Quay, 

Lossiemouth. 

Lytham. 

Pendennis. 

Hull. 

Buckie. 

Southport. 

Mevagissey. 

Goole. 

Port  Knockie. 

Runcorn. 

Plymouth. 

Grimsby. 

Portsoy. 

Liverpool. 

Teignmouth. 

Boston. 

Banff! 

Connah's  Quay. 

Ezmouth. 

Sutton  Bridge. 

Cullen. 

Port  Penrhyn. 

Lynn. 
Sheringham. 

Fraserburgh. 

Holyhead. 

Peterhead. 

Port  Dinorwic. 

Cromer. 

Aberdeen. 

Carnarvon. 

Stonehaven. 

. 

Montrose. 

England,  W. 

Broughty  Ferry. 

St.  Andrews. 

Dundee. 

Bo'ness. 

Grangemouth. 

Anstruther. 

Pittenweera. 

Burntisland. 

Granton. 

Newhaven. 

Leith. 

Firiierrow. 

Dunbar. 

Cockburnspath. 

Aberystwith. 
Milford. 

England,  S. 

England,  S.E. 

Pembrey. 
Llanelly. 
Swansea. 
Briton  Ferry. 
Porthcawl. 
Penarth. 
Cardiff. 
Newport 
Weston-super- 
Mare. 

Guernsey. 
St.  Hetier?s 
(Jersey). 
Gorey  (Jersey). 
Weymouth. 
Poole. 
Cowes. 
Byde. 

Portsmouth, 
littlehampton. 

Yarmouth. 

Southwold. 

Ipswich. 

Harwich. 

Chatham.   ' 

Sheerness. 

Faversham. 

Burnham. 

Brighton. 
Newhaven. 

: 

Hastings. 

Ireland,  E. 

Rye. 

Firth  of  Clyde. 

Belfest. 
Donaghadee. 
Howtb. 
Kingstown. 

Sandgate. 
Folkestone. 
Dover. 
Margate. 

4 

Glasgow. 
Greenock. 

Ibbland,  S.  and  W. 

Rothesay. 

New  Ross. 

Campbelton. 

Dunmore  East. 

. 

Girvan. 

Dungarvan. 

Ballantrae. 

Toughal. 
Queenstown. 
Passage. 
Kin  sale. 

Cork. 

Tralee. 

i 

Limerick. 

Galway. 

1 
1 

E   2 
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The  signals  used  consist  of: — 

1.  Cone9  point  downwards  for  Southerly  gales ;  S.E.  round  by 

S.  to  N.W.  # 

2.  Cone,  point  upwards  for  Northerly  gales  ;    N.W.  round  by  N. 

toS.E. 

The  signals  are  to  be  kept  hoisted  during  the  daylight  only,  until 
48  hours  have  elapsed  from  the  time  the  telegram  teas  despatched,  unless 
countermanded.  At  night,  lanterns  may  be  used  wherever  the  local 
authorities  deem  it  desirable  to  do  so. 

The  meaning  of  the  signals  is  that  an  atmospherical  disturbance 
exists  (which  will  be  explained  in  the  telegram),  and  will  probably, 
but  not  necessarily,  cause  a  gale  at  the  place  warned,  from  the  direction 
indicated  by  the  signal. 

The  Meteorological  Office  supplies  the  canvas  shapes  and  lanterns  to 
such  places  as  require  them,  on  loan,  but  in  all  cases  the  local  autho- 
rities must  undertake  the  charges  incidental  to  the  hoisting  of  the 
signal,  such  as  flagstaff  and  gear,  oil,  &c,  and  also  to  the  keeping  of  the 
apparatus  in  repair,  painting,  Ac. 


APPENDIX  X. 

Report  on  the  Comparison  of  the  Forecasts  issued  at  8h.  30m.  p.m. 
with  the   Weather   subsequently  experienced,  for   the  12 
Months,  April  1888  to  March  1889.      The  results  are  for  the 
'  United  Kingdom  as  a  whole. 

The  letters  used  have  the  following  signification : — 

a  =  complete  success.  I      C  =  partial  failure. 

t>  =  partial  (more  than  half)  success.     |      d  =  total  failure. 

The  checking  has  been  conducted  on  the  same  system  as  that  em- 
ployed in  previous  year?,  t.  e.9  each  forecast  has  been  considered 
under  the  separate  headings  of  "  Wind  "  and  "  Weather,"  but  the 
results  of  the  8.30  p.m.  Forecasts  only  are  here  published. 

The  first  column  gives  the  percentage  of  success  in  "  Wind,'*  the 
second  in  u  Weather,"  and  the  third  the  average  of  the  two. 

The  Snmicarv  for  the  whole  year  is  given  at  page  10. 
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Percentages. 

Months. 

Percentages. 

Months. 

• 
C 

i 

1 

i 

> 
< 

a  +  b. 

• 

1 

1 

s 

& 

1 

a  +  b. 

a 

49 

47 

48 

a 

55 

56 

56 

April 

b 
c 

37 
11 

34 
12 

86 
11 

84 

October 

b 
e 

28 
11 

29 
10 

28 
11 

84 

d 

8 

7 

5 

d 

6 

5 

5 

a 

49 

57 

58 

a 

41 

55 

48 

Hay 

b 
c 

34 
12 

26 
6 

3U 
9 

83 

November 

b 
c 

36 
16 

31 

7 

34 
11 

82 

d 

5 

11 

8 

d 

7 

7 

7 

a 

56 

49 

53 

a 

88 

50 . 

44 

June 

b 
c 

28 
8 

27 
14 

27 
11 

80 

December 

b 
c 

31 
21 

31 
12 

31 
17 

75 

d 

8 

10 

9 

d 

10 

7 

8 

a 

48 

55 

52 

• 

a 

50 

45 

47 

■ 

July 

b 
c 

33 
12 

28 

12 

30 
12 

82 

January 

b 
c 

29 
10 

37 
14 

33 
12 

80 

d 

7 

5 

6 

d 

11 

5 

8 

a 

51 

45 

48 

a 

38 

60 

49 

August 

b 
c 

39 
6 

85 

13 

37 
10 

85 

■  February 

b 
c 

44 
13 

29 
6 

87 
9 

86 

d 

4 

7 

5 

d 

5 

5 

5 

a 

45 

59 

52 

a 

43 

52 

48 

September 

b 
e 

88 
13 

26 

8 

32 
11 

84 

March 

b 
c 

37 
15 

34 
6 

85 
11 

83 

d 

4 

7 

5 

d 

5 

8 

6 

APPENDIX  XL 

List  of  Stations  from  which  Continuous  Ekgobds  of  Bright 

Sun8Hine  have  been  received. 


Station. 


Aberdeen 

Armagh  - 

Blackpool 

Cambridge 

Churchstoke 

Cirencester 

Cronkbourne,  Isle  of  Man 

Cullompton 


Observer. 


Prof.  C.  Niven,  M.A.,  F.R.S. 
J.  L.  K.  Dreyer,  Ph.D.,  F.R.A.S. 
J.  Wolstenholme,  F.R.  Met.  Soc. 
H.  Todd. 

P.  Wright,  F.C.S.,  F.B.  Met.  Soc. 
Prof.  Ohm,  B.A.,  F.R.  Met  Soc. 
A.  W.  Moore,  M.A.,  J.P. 
Thos.  Turner,  J.P.,  F.R.  Met.  Soc. 


70 


Report  of  the  Meteorological  CowmH. 


Station. 


Dublin    - 

Durham  • 

Eastbourne 

Falmouth 

Geldeston,  Beccles 
Glasgow 
Hastings 
Hillington         ■  - 

Jersey  (St.  Aubin's) 
Kew  Observatory 

Leicester  (Thurcastou)  - 

Llandudno 

London,  Bunhill  Bow     - 

„        Westminster 
Marchmont 
Markree  Castle   - 

Newton  Reigny  (Penrith) 
Oswald  Kirk,  Yorkshire  - 
Oxford    - 
Faraonstown 

Plymouth 

St.  Ann's  Head   - 

Southampton 

Stonyhurst 

Stornoway 

Sutton  Coldfield  - 

Swanbister  (Orkney) 

Valencia 

Worksop 

York     - 


Observer. 


Lt.  Col.  A.  B.  Coddin^ton,  R.R.,  and 

subsequently  Major  Kirkwood,  R.E. 
H.  J.  Carpenter. 
B.  Sheward,  F.R.  Met.  Soc. 
E.  Kitto,  FJL  Met.  Soc  ;  for  the  |B. 

Cornwall  Polytechnic  Soc 
E.  T.  Dowson,  F.R.  Met.  Soc. 
Prof.  R.  Grant,  M.A.,  LL.D.,  F.R.S. 
H.  Colborne,  M.B.C.S. 
Rev.  H.  £.  B.  Ffolkes,  M.A,  F«B.  Met 

Soc. 
J.  Fisher. 
G.  M.  Whipple,  B.Sc,  F.B.A.S.  ;  foi 

the  Eew  Committee. 
Rev.  T.  A.  Preston,  M.A.,  F.B.  Met. 

Soc. 
J.  Nicol,  M.D.,  J.P.,  F.R.  Met.  Soc. 
Messrs.  de  la  Rue. 
The  Staff,  Meteorological  Office. 
P.  Loney. 
A.  Marth,  F.R.A.S. ;   for  CoL  B.    H. 

Cooper,  F.R.A.S. 
T.  G.  Benn,  F.R.  Met.  Soc. 
R.  Thompson. 
E.  J.  Stone,  F.R.S. 
O.  Boeddicker,  Ph  J). ;  for  the  Earl  of 

Rosse,  F.R.S. 
J.  Merrifield,  LL.D.,  F.R.A.S. 
S.  Blake. 

Sir  C.  Wilson,  Col.  R.E.,  K.C.B.,  F.B.S. 
Hev.  S.  J.  Perry,  M.A.,  F.R.S. 
John  Forbes. 
J.  Fletcher,  C.E. 
W.  Irvine  Fortescue. 
J.  E.  Oulhim. 
H.  Mellish,  F.R.  Met,  Soc 
J.  E.  Clarke,  B.A.,  B.Sc. 


In  addition,  the  number  of  hours  sunshine  recorded  each  day  is  reported  from  the 
following  Stations  • — 

Glencarron        -       •     -  -  -    D.  D.  Munro. 

Braemar  -  -  -  -    J.  A.  Aitken. 

Stowell  -  Rev.  H.  J.  Poole,  F.R.  Met.  Soc 


Returns  from 
observatories. 


APPENDIX  XII. 

Methods  followed  in  dealing  with  Meteorological  Retubns 
from  Land  Stations  in  the  British  Isles. 

These  stations  are  of  five  classes,  as  stated  on  page  17. 

J, — Observatories  continuously  observing  all  the  Meteorological  Elements. 

Hourly  measurements  of  the  curves  obtained  from  the  self-recording 
instruments  at  the  observatories  of  the  Office  are  made  by  the 
observers  at  each  station,  on  printed  forms  supplied  for  the  purpose, 
which,  together  with  the  curves,  are  forwarded  to  the  Office  weekly. 
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They  comprise  measurements  of  the  barograms,  of  the  dry-bulb  and  wet- 
bulb  thermograms,  of  the  anemograms,  and  of  the  rain-gauge  curves. 

The  measurements  are  subjected  to  a  cureful  examination  in  order  to  Examination  of 
ensure  as  far  as  possible  their  accuracy,  and  the  regulations  which  have  r^11™* 
been  adopted  to  secure  this  end  are  in  the  main  the  same  as  those 
which  will  be  found  in  the  Report  of  the  Office  for  1868.     They  com- 
prise rules  for  the  guidance  of  observers,  as  well  as  of  the  assistants 
charged  with  the  examination  of  the  work  at  the  Office.    Attention  need 
be  called  here  to  only  two  of  these  rules,  viz. :  (a)  the  use  of  subsidiary 
sheets  on  which  are  entered  the  results  of  a  second  set  of  measure- 
ments of  the  curves,  made  after,  and  quite  independently  of,  the  first  set, 
and  with  a  different  scale,  the  two  sets  of  measurements  being  after- 
wards compared  together,  and  any  differences  found  inquired  into  and  set 
right ;  and  (b)  the  re-measurements  of  the  curve  made  by  the  assistants  at 
the  Meteorological  Office,  and  which  always  amount  to  40,  and  in  doubtful 
cases  to  many  more,  per  month,  for  each  element.     The  attention  of  the 
observers  is  always  drawn  to  such  errors  as  may  be  detected,  and  to  Results  of 
any  failures  in  the  continuity  of  the  curves  arising  from  failure  of  the  S£jS^tofclon  *" 
light,  stoppage  of  the  clock,  defective  photography,  faulty  action  of  the  Council, 
wet-bulb  thermometer,  &c. ;   a  report  containing   the  results  of   the 
examination  of  each  Observatory  being  also  submitted  to  the  Council 
periodically.      The  curves  and  tabulations  are   eventually  bound  and 
stored  in  die  Office. 

In  connexion  with  this  work  should  be  mentioned  the  general  watch  General  super- 
which  has  to  be  kept  over  the  working  of  the  observatories  and  of  the  ob»rv»tory 
instruments,  not  only  to  secure  uniformity  amongst  them  and  observance  work, 
of  rules,  but  also  to  guard  against  small  changes  which  are  liable  to 
occur  at  certain  times,  especially  with  the  thermographs,  and  which  may 
affect  the  scale-values  of  the  instrument  or  the  datum  lines  used  for  the 
tabulation  of  the  curves.    About  twice  a  year  this  work  calls  for  special 
examination,  entailing    some  considerable   time   and  occasionally  the 
engraving  of  new  scales  for  measuring  the  curves. 

The  photographic  curves  are  also  used  in  the  harmonic  analyser ;  and  Harm«n*c 
for  this  purpose  the  barograms  require  a  slight  special  preparation.  wwscr. 

Method   of  dealing  with  the    Numerical   Results  from   the 

Self-recording  Observatories. 

In  dealing  with  the  tabulations  the  first  step  is  to  go  over  the  sheets  interpolations, 
and  fill  up  by  interpolation,  wherever  possible,  any  gaps  or  breaks  in  the 

continuity  of  the  record. 

The  record  having  been  made  as  complete  as  possible,  the  daily,  five-  Means, 
daily,  and  monthly  means  of  the  barometer  and  of  the  dry-bulb  and  wet- 
bulb  thermometers  are  deduced. 

The  hourly  vapour  tension  is  then  computed  by  an  expansion  of  Vapour  tension. 
Grlaisher's    Hygrometrical    Tables,  prepared    in    the  Office,  and    the 
work  is  independently  checked. 

A  copy  is  next  prepared  of  the  above-mentioned  hourly  measurements  HouriyRcadings. 
of  the  barometer,  dry-bulb  and  wet-bulb  thermometers,  wind  and 
rain  curves,  and  of  the  computed  values  of  vapour  tension.  To  these 
are  added  the  daily  means  of  the  three  first-mentioned  elements,  the 
extremes  and  daily  range  of  pressure  and  temperature,  and  the  daily 
totals  of  rainfall,  and  the  whole  series  is  printed  and  published  under 
the  title  of  "Hourly  Readings  from  the  Self-recording  Instruments 
"  at  the  Four  Observatories  uuder  the  Meteorological  Council." 

To  ensure   accuracy  the  sheets  are  read  over  in   proof  with  the 
original  measurements  of  the  curves.    The  interpolated  readings  are 
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printed  in  italic  type,  bat  no  distinguishing  mark  is  affixed  to  means 
which  are  partly  baaed  on  them.  When  the  gap  in  the  record  is  too 
long  to  be  dealt  with  by  an  interpolation  of  the  missing  hourly  readings, 
the  mean  for  the  day  is  obtained  either  from  the  maximum  and  mini- 
mum readings  for  the  day,  or  by  an  interpolation  from  the  adjacent 
daily  means,  and  the  result  thus  obtained  is  printed  as  an  approximation. 
Annual  Table*.        The  five-daily,  monthly,  and  annual  means,  together  with  the  absolute 

extremes  of  pressure  and  temperature  for  each  month,  are  printed  as 

part  of  the  "Hourly  Readings."    The  tables  are  repeated  in  French 

measures. 

TaUei  for  the  The  gale  tables  printed  in  the  text  of  the  Quarterly  Weather  Report, 

Weatber^eporia.  which  show  the  extent,  duration,  and  degree  of  severity  of  all  the 

Gale  tabioa.         stronger  gales,  are  prepared  from  the  tabulations  of  the  anemograms 

received   from  the    self-recording  observatories,  together  with  those 
received  from  the  extra  anemographic  stations. 

II. — Anemographic  Stations  at  which  the  Wind  is  recorded 

continuously. 

The  anemograms  received  from  the  stations  enumerated  on  page  75 
are  regularly  examined  and  tabulated  in  the  Office,  and  the  sheets  bound 
up  in  volumes.  Besides  special  inquiries  on  legal  and  other  points  that 
from  time  to  time  arise,  and  in  which  these  documents  are  of  high 
importance,  the  tabulations  are  always  employed  in  the  preparation  of 
tlio  summary  of  weather  and  gale  tables  tor  the  Quarterly  Weather 
Report.  They  are  also  regularly  used  in  the  checking  of  the  Storm 
4  Warnings  issued  by  the  Office. 


Origin  and 
progreasof 
system. 


Publication  on 
Form  A. 


III. — Land  Stations  of  the  Second  Order. 

Ever  since  the  year  1866  returns  of  more  or  less  completeness  have 
been  received  from  land  stations  in  the  United  Kingdom.  In  that  year 
there  was  only  one  station,  but  by  1871  the  number  had  increased  to 
15,  and  five  years  later  to  49,  including  14  stations  belonging  to  the 
Royal  Meteorological  Society,  copies  of  the  returns  from  which  were 
sent  to  the  Office  under  a  special  arrangement  with  the  Society. 

At  the  end  of  the  present  year  the  total  number  of  stations  was  77, 
including  15  belonging  to  the  Royal  Meteorological  Society  and  5 
belonging  to  the  Scottish  Meteorological  Society. 

This  number  is  exclusive  of  the  self-recording  observatories,  and  of 
the  anemographic  stations,  but  it  includes  several  from  which  only  very 
scanty  information  is  received. 

The  stations  are  distributed  as  follows  :  42  in  England,  3  in  Wales, 
12  in  Scotland,  and  20  in  Ireland. 

The  returns  are  received  at  the  Office  monthly,  and  are  duly  entered 
and  stored. 

The  publication  of  the  returns  is  carried  out  in  the  following  way : 
For  a  certain  number  of  stations  the  observations  of  pressure  (to  the 
second  place  of  decimals),  temperature,  wind,  cloud  amount,  and  weather, 
at  9  a.m.  and  9  p.m.  each  day,  together  with  the  computed  vapour 
tension  and  relative  humidity  at  those  hours,  and  the  daily  maxima  and 
minima  of  temperature,  and  daily  rainfall,  are  published  in  extenso  on 
the  Form  A.,  proposed  by  the  Permanent  Committee  of  the  First  Inter- 
national Meteorological  Congress  at  Vienna  in  1874,  and  adopted  for 
international  use  by  the  Second  International  Meteorological  Congress 
at  Rome  in  1879f 
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The  Permanent  Committee  assigned  an  inferior  limit  to  the  number  of 
stations  from  which  returns  should  be  published  in  extenso,  varying  from 
2  for  Belgium  to  100  for  Russia  in  Asia,  the  number  in  the  case  of 
the  United  Kingdopa  being  15.  In  1875,  when  the  systematic  publication 
of  returns  from  Stations  of  the  Second  Order  began,  the  results  from 
only  nine  stations  in  connexion  with  the  Office  were  available,  but  this 
number  has  steadily  grown,  until  for  1880  returns  from  33  stations 
were  published  on  the  A.  Form.  The  volume  for  1885,  which  is  now 
completed,  contains  returns  from  32  stations. 

Care  is  taken  in  adding  to  the  list  for  publication  to  see,  first,  that  the  Additions  to  the 
station  is  satisfactory  as  regards  its  instruments,  their  exposure,  &c. ;  cftiSjJ',pubh" 
secondly,  that  the  returns  bear  internal  evidence  of  accuracy  and  care  in 
their  preparation;   and  thirdly,  that  the  district  represented  by  the 
station  is  one  for  which  information  is  needed. 

Full  particulars  as  to  the  methods  adopted  in  the  examination  of  the  Examination. 
returns  will  be  found  in  previous  reports. 

Besides  this  publication  in  full,  the  monthly  means  of  the  various  plication  on 
elements,  together  with  summaries  of  the  wind  direction  and  of  the  Form  B- 
weather,  are  published  on  the  Form  B.,  also  devised  by  the  Permanent 
Committee  of  the  Vienna  Congress,  and  adopted  by  the  Roman  Congress. 

Returns  from  six  stations  were  published  in  this  manner  for  the  year 
1873,  and  from  nine  stations  for  the  year  1874.  In  1875  the  list  in- 
cluded the  names  of  26  stations.  This  number  has  grown  to  46  for  the 
year  1885,  and  might  be  even  further  increased. 

All  the  stations,  returns  from  which  are  published  in  extenso  on  Form 
A.,  are  included  in  the  Form  B.  list  But  this  list  also  includes  others, 
either  not  quite  so  good,  not  so  representative,  or  not  so  long  established. 
The  method  of  preparation  is  in  the  main  the  same  as  in  the  case  of  the 
Form  A.  But  the  summaries  of  wind  and  weather  for  all  the  stations 
are  specially  prepared  for  this  publication.  For  wind,  the  summary 
shows  the  number  of  observations  at  9  a.m.  and  9  p.m.  under  each  of 
the  semi-quad rantal  points  N.,  N.E.,  E.,  &c.,  the  observations  under 
intermediate  points  being  thrown  alternately  forward  and  backward. 
For  weather,  the  summary  gives  the  number  of  days  of  rain,  snow, 
hail,  thunderstorm,  clear  sky,  overcast,  and  gale.  The  days  of  clear  sky 
and  overcast  are  those  when  the  means  of  the  cloud-amounts  at  9  a.m. 
and  9  p.m.  are  less  than  2,  and  more  than  8  respectively.  The  days  of 
gale  are  those  when  force  7  or  upwards,  by  Beaufort  scale,  is  recorded. 

The  monthly  rainfall  values  (total,  number  of  rainy  days,  and  maximum)  British  rainfeiL 
for  the  observatories  and   all  the  Stations  of  the  Second  Order  are 
supplied  each    year  to  Mr.  Symons,  F.B.S.,  for    publication   in   his 
"  British  Rainfall." 

The  observations  are  taken  at  9  a.m.  and  9  p.m.  local  time  each  day.  Unpunctual 
It  sometimes  happens,  however,  that  strict  punctuality  cannot  be  observed,  observation*. 
In  such  cases,  if  the  difference  in  time  does  not  exceed  30  minutes,  the 
observations  are,  in  most  cases,  printed  without  alteration.  When  the 
difference  exceeds  15  minutes,  a  note  is  inserted  in  the  remarks  showing 
the  exact  time  of  observation.  If  the  difference  in  time  is  more  than 
half-an-hour,  the  readings  are  usually  rejected  and  an  interpolation  made. 

When  an  application  for  the  adoption  of  a  new  station  is  received,  a  New  stations. 
schedule  is  forwarded  to  the  observer  containing  a  series  of  questions  as 
to  the  outfit  of  the  station,  the  exposure  of  the  instruments,  and  the 
influence  likely  to  be  exerted  on  their  indications  by  surrounding  objects, 
such  as  houses  and  trees.  Only  mercurial  barometers  are  accepted,  and 
only  such  as  have  been  duly  verified.  All  thermometers  must  have  been 
tested  at  Kew.  A  plan  of  the  station,  showing  the  positions  of  the 
instruments  with  regard  to  neighbouring  objects  is  also  required. 
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Sunshine 
records. 


Weekly  total*. 


On  the  return  of  this  schedule  the  answers  are  considered*  and, 
where  necessary,  alterations  are  advised. 

If,  however,  the  existing  arrangements  are  satisfactory,  tables  for 
reducing  the  barometer  readings  to  32°  Fahrenheit  at  mean  sea  level  are 
prepared  and  duplicates  sent  to  the  observer,  together  with  a  set  of 
Hygrometrical  Tables,  and  a  copy  of  "Instructions  in  the  Use  of 
Meteorological  Instruments." 

The  first  returns  are  compared  and  examined  with  special  care,  and  a 
report  of  the  result  of  the  examination  is  forwarded  to  the  observer, 
with  instructions  how  best  to  complete  and  perfect  the  returns. 

The  daily  records  of  sunshine  which  are  now  received  from  36 
Stations  in  the  British  Islands  are  examined  generally  to  guard  against 
accidental  changes  in  the  adjustment  of  the  instruments.  Notes  ex- 
plaining any  omission  or  accidental  defect  are  added  to  the  cards  if 
required,  and  after  their  receipt  has  been  acknowledged,  they  are  duly 
stamped  and  dated  and  then  stored  in  the  Office. 

A  tabulation  of  these  curves  is  published  as  part  of  the  Weekly 
Weather  Report,  mentioned  in  Appendix  VII.,  and  for  those  stations 
which  are  also  Stations  of  the  Second  Order  the  monthly  totals  of 
bright  sunshine  in  hours,  together  with  the  percentage  of  its  possible 
duration,  is  published  as  Fart  IV.  of  "  Returns  from  Stations  of  the 
Second  Order."  A  table  showing  the  daily  amount  of  sunshine  at 
Bunhill  Row,  one  of  the  London  stations,  is  also  prepared  quarterly  for 
the  Royal  Meteorological  Society. 


Inspection. 

The  Stations  of  the  Second  Order  are  regularly  inspected,  the  atten- 
tion of  the  inspector  being  directed  by  the  Office  to  any  special  point 
which  may  require  investigation. 

IV. — Telegfaphic  Reporting  Stations. 

Full  particulars  relating  to  these  stations,  the  information  received 
from  them,  and  the  method  of  dealing  with  that  information,  will  be 
found  in  Appendix  VII.  A  paragraph  in  that  Appendix  (p.  60) 
explains  the  use  that  is  made  of  the  monthly  schedules  sent  in  by  the 
observers. 

V. — Extra  Stations. 

No  returns  from  Stations  of  the  Fifth  Class  are  published 'by  the 
Office,  but  some  of  them  are  regularly  used  in  the  checking  of  the  Storm- 
Warnings,  and  all  are  available  for  any  special  investigation  that  may  be 
taken  up. 

The  rainfall  values  at  these  stations  are,  however,  copied  and  supplied 
to  Mr.  Symons,  F.R.S.,  for  publication  in  "  British  Rainfall." 
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APPENDIX  XIV. 

Accessions  to  the  Library  during  the  Trar  ending 

31st  March  1889. 

Abercromby,  Hon.  R. — Cloud-land  in  folk-lore  and  in  science.  A  lecture 
delivered  before  the  Phil.  Inst.  Edinburgh,  Dec,  6,  1887.  8°.  (Folk-lore  Journ., 
vi.,part  2,  1888,  p.  94.) 

* Instructions  for  observing  clouds  on  land  and  sea,  with  photographs 

and  engravings.     8°.    London,  1888. 

*  Ackroyd,  W. — Ackroyd's  barometer  and  weather  chart.    Oblong  8°.    Shee     t 
Leeds,  s.a. 

Adelaide.  Meteorological  Society  of  Australasia.— Minutes  of  proceedings 

1886  and  1887.    Vol.  ii.    la,  8°.     Adelaide,  1888. 

?  Vol.  i.  is  "  The  history,  rules,  and  regulations,  &c." 

[Adelaide  Observatory.] — Rainfall  in  South  Australia  and  the  Northern 
territory  during  1887  and  1888;  with  weather  characteristics  of  each  month.  By 
C.  Todd.    2  vols.    sm.  f°.    Adelaide,  1888-89. 

HAgamennoiie,  Gh~U  terremoto  nel  vallo  Cosentino  del  3  Dicembre  18S7. 
sm.  f°.  Boma,  1888.  (AnnaL  Ufficio  Centr.  Meteor,  e  Godinam.,  viii.,1 886,  j)arte 
iv.) 

Airy,  [Gh  BJ — Table  of  altitude.  Corresponding  numbers  of  elevation  in 
English  feet,  and  of  readings  of  aneroid  or  corrected  barometer  in  English  inches ; 
(the  meau  of  atmospheric  temperatures  being  50°  Fahrenheit).    4°.     Sheet. 


ii  Aitken,  J, — On  the  number  of  dust  particles  in  the  atmosphere.  la.  4°. 
Edinburgh,  1888.     {Trans.  JR.  Soc.  Edinb.,  xxxv.,jM*r/  i.) 

[Allahabad,  Meteorological  Office.] — Brief  sketch  of  the  meteorology  of 
the  North- wegtrrovinces,  Oudh,  and  Eastern  Rajputana  for  the  year  1887.  sm.  f>. 
s.l.e.a. 

Allahabad,  Meteorological  Reporter  to    Government,  North-west 

Provinces  and  Oudh. — Administrative  report     ...    for  the  year  1887-88. 
sm.  i°.    s.l.e.a. 

Algiers,   Service    Mltlorologique   [du  Oonvernement  G6n6ral]  do 

l'AlgSrie.— Bulletin  mensuel.     1887,  Jan. — Dec.  Nos.  26-37.    sm.  f\    s.l.e.a. 

[ ]  Bulletin  mlteorologique  de  l'Algene.    1888,  Jan.  1— Dec.  81. 

Oblong  sm.  t°.     Sheets. 

Observations   mlteorologiques  da   reseau   africain.     Annees, 


1884-85.      2  vols.      la.    4°.     Paris,    1887-88.     (Ann.   Bureau  central  miUor., 
1884-85,  XI.) 

American  Meteorological  Journal— A  monthly  review  of  meteorology, 

medical  climatology,  and  geography.    Edited  by  M.  W.  Harrington  and  A.  L. 
Botch.    Vol.  III.,  May,  1887— April,  1888.    la.  8°.    Ann  Arbor,  s.a. 

Circular  concerning  prises  for  tornado  studies  offered  by  the  American 

meteorological  journal.    8°.    s.l.e.a* 

Amsterdam,   Kon.   Nederlandsch  Aardrjjkskundig  Genootschap.— 

Tijdschrift    .    .    .    onder  redactie  van  C.  M.  Kan  en  J.  JE.  C.  A.  TimmermaiL 

Tsveede  serie.    Deel,  iv-v.    Verslagen  en  aardrijkskundige  mededeelingen.    2  vols. 
8°.    Amsterdam,  1887-88. 

The  title  "  Koninklijk  "  commences  with  Deel.  iv. 

•    Tijdschrift  onder    redactie     van    C.    M.   Kan    en 

J.  2E.    C.    A.  Timmerman.      Tweede  serie.    Deel,  iv.-v.      Meer    uitgebreide 
artikelen.     2  vols.     8°.     Amsterdam,  1887-88. 

The  title  "  Koninklijk  "  commences  with  Deel.  v. 

Note.— Books  marked  *  have  been  acquired  by  purchase;  the  others  are  donations  from 
institutions,  societies,  or  authors.    Those  marked  ||  are  excerpt  papers,  extra  copies  of  which  - ' 

have  been  separately  printed. 

In  some  oases  additional  publications  have  been  received  besides  those  specified,  but  only  i 

completed  volumes  or  years  are  given  here.  I 
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Anemometer!  employed  in  mining  operation!,    la.  8°.    {Spans'  Diet.  Eng., 
London,  Nos.  2  and  8,  p.  61.) 


.,  AugUftln,  F. — Cber  den  jibriichen  Gang  der  meteorologischen  Elemente  zn 
Prig,  la.  4°.  Prag,  1888.  {Abhandl.  k.  bbkm.  QeseUsch.  Wissensch.,  vii.  Felgt,  2 
Bd.)  % 

Avignon,  Commission  Mitlorologique  du  Dtipartement  de  Vaucluse,— 

Corapte- Rendu.     1886-87.    2  vols,    ion.  f°.    (Avignon,  sjl) 

A  Vila,  A.  J.  C.  D*. — Annaes  meteorologtcos  do  Bio  de  Janeiro  nos  annos  de 
1868  a  1867.    Oblong  la.  8«.    Bio  de  Janeiro,  1868. 

For  previous  years,  see  A.  M.  de  Hello. 

II  Ball,  J. — On  the  measurement  of  heights  by  the  barometer,  la.  8°.  (London, 
■.a.)    (Suppl.  Papers  R.  Geogr.  Soc.,  u.,part  8.) 

Batavia,  Magnetical  and  Meteorological  observatory— Observation*. 

Published    .     .    .    under  the  direction  of  Dr.  J,  p.  Van  der  Stok.     Vol.  viii., 
1883-85,  z.,  1887.    2  volt.     f>.    Batavia,  1888. 

Obeervatorium. — Regenwaarnemingen       in       Nederlandach-Indie. 

Negende  jaarg.,  1 887.    Door  J.  P.  Van  der  Stok.    8°.    Batavia,  1888. 

Title  page  and  preface  in  the  English  language  also. 

Batchelder,  J.  X. — Temperature  of  the  Saco  River,  la.  4°.  Sheet.  {Science,  xi., 
1888,*.  170.) 

Berlin,  Deutsche  meteorologiache  Geeellsehaft— Berliner  Zweigverein  der 

deutschen  meteorologischen  Geselfschaft.    Sechstes  Vereinsjahr,  1 889.    8°.    Berlin, 
1889. 

hydrographischea  Amt  der  Admiralitat— Annaien  der  Hydro- 

graphie  and  mantimen   Meteorologie.    Organ  des  hydrographischen  Amtes  und 
der  Deutschen  Seewarte.    xvi.  Jahrg.,  1888.    la.  8°.    Berlin,  s.a. 


koniglich  Preuasischea  meteorologiaches  Institnt— instruction 

fur  die  Beobachter  an  den  meteorologischen  Stationen  II.,  in.,  und  IV.  Ordnung. 
(Vorwort  von  W.  V.  Besold.)    la.  8°.    Berlin,  1888. 

[|| ]  Witternng  nach  den  Beobachtungen  des  koniglichen  meteor- 
ologischen Institut8.  1888,  Jan.-Dec.  la.  4°.  {Statist.  Corresp.,  Berlin,  xiv-xv., 
1888-89.) 

II  Besold,  W.  VOn. — t)ber  eine  nahezu  26-tagige  PeriodiciULt  der  Gewitterer- 
scheinungen.  la.  8°.  (Site,  phys.  math.  CI.  k.  preuss.  Ahad.  Wissensch.  Berlin 
xxxvi.,  1888,  p.  905.) 

Zur  Thermodynamik  der  Atmosphaere.     2  parts,    la.  8°.    (Sitzungsb. 


h.  preuss.  Akad.  Wissensch.  Berlin,  1888,  p.  485  und  1189.) 

*  (Bianchi,  P.  Iind  X.  de.)— Gebrauch  des  universal  Thermomerti,  aus  acht 
Authoren,  aU: — De  Lisle.  Fowler  de  Ball,  M.  Michel  du  Gre,  Fahrenheit,  M.  de 
Beaumeur,  Newton,  De  Bergen,  de  la  Hire,  in  eines  zusammen  getragen,  und  von 
uns  verfertiget.     sm.  8°.    Prag,  1765. 

*  — —  Von  dem  Nuzen  und  Gebrauch  des  geraden  Barometers  oder  so 
genannten  Wetterglases,  nach  Eintheilung  des  pariser  Maasstabs.    sm.  8°.    sJ.ca, 

*  (Bianchy,  J.  VOn.) — Das  Merkwtirdigste  vom  Barometre  und  Thermometre. 
In  sieben  Abschnitte  zusammen  getragen  und  mit  einer  neuerfundenen  Wetterglas- 
Tafel  versehen.    sm.  8°.    Wien,  1762. 

Bibliotheque  universelle  [et  revue  Suisse].    Archives  dee  sciences 

physiques  et   naturelles. — Troisieme   periode.    Tomes  xix.-xx.      2  vols.   8°. 
Geneve,  1888. 

||  Birkner,  0. — Bericht  uber  die  Wasserkatastrophe  in  der  Lausitz  w  ah  rend  der 
Kacht  vom  17.  zum  18.  Mai  1887.  la.  4°.  Chemnitz,  s.a.  (JaJtrb.  k.  sacks, 
meteor.  Inst.,  Jahrg.  v.,  1887.) 


Blasema,  P. — Sull'  impianto  del  servizio  geodinamico  in  Italia,    la.  8°.  Roma, 
1888.     (-Rend.  B.  Accad.  Line.,  CI.  sc.  moral.,  stor.  efilol.,  iv.,fasc.  13,  p.  774.) 

*  Bohun  B. — A  discourse  concerning  the  origine  and  properties  of  wind.  With 
an  historicall' account  of  hurricanes,  and  other  tempestuous  winds,  sm.  8°.  Oxford, 
1671. 
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Bombay.  Government  Observatory. — Magnetical  and  meteorological  obser- 
vation* made  at  the  Government  Observatory,  Bombay,  in  the  year  1886,  under 
the  direction  of  C.  Chambers,  with  six  appendices  containing  accounts  of  various 
magnetic  researches.    f>.    Bombay,  1888. 

(Bombay,  Government  Observatory.) — Report  on  the  condition  and  pro- 
ceedings of  the  Government  Observatory,  Col&ba,  for  the  year  which  ended  with 
the  80th  June,  1888.    f\    sJ.e.a. 

[ Meteorological  Office.]— Brief   sketch    of   the   meteorology  of  the 

Bombay  Presidency  in  1887-88.    f°.    (Bombay,  s.a.) 

(Brisbane,  Government  Meteorological  Observer.)— Preliminary  report  of 

the  Government  meteorologist  for  the  year  1887.    (By  C.  L.  Wragge.)     sm.  P. 
Brisbane,  s.a. 


Post  and 


Telegraph  Department,  Meteorological   Branch.— 

Account  of  the  operations  of  the  weather  bureau  and  list  of  stations,     la.  8°. 

(Brisbane*  1888.) 
—  Brisbane    observatory,     Wickham     Terrace.      Meteorological 

synopsis.     1887-1888,  Jan-Dec.    r\    Sheets. 

—  ■  Climate  of  Brisbane.   Meteorological  synopsis  for  the  weeks  ending 

April  11,  1887,  to  9  January,  1888.    f».    Sheets. 

Week  ending  April  18  is  missing. 

Table  of  rainfall  during  the  months  of  Jan.— Dec.,  1887-88.    f>. 

Sheets. 
Weather  chart  of  Australasia.    1888,  Jan.  1  to  Dec.  81.    la.  f*. 

Sheets. 

II  Briickner,  E.— Die  Schwankungen  des  Wasserstandes  im  Kaspischen  Meer, 
dem  Schwarsen  Meer  und  der  Ostsee,  in  ihrer  Besiehung  sur  Witterung.  Vortrag 
gehalten  vor  der  Allgemeinen  Veraammlung  der  Deutschen  meteor.  Gesellsch.  in 
Karlsruhe,  Ostern  1887.  la.  8°.  Berlin,  1888.  (Ann.  Hydr.  mar.  Meteor.,  1888, 
Feb.") 

Brussels,  Observatoire  Royal  de  Bruxelles.— Bulletin  m&eorologique.* 

1 888,  Jan.  1— Dec.  81.    f».    Sheets. 

Bucharest,    Ministerul   Agriculturei,    Industria,   Comercinlni   si 

Domenilor.— Buletinul.  Anul  I.,  1885.  Nos.  1-12  and  Suppl.  sm.  f°. 
Bucuresci,  1885-86. 

Buenos  Avres,  Oficina  MeteoroUgica  Argentina.— Anales   .   .    .   por 

su  Director  G.  G.  Davis.    Tomo  VI.     la.  4°.    Buenos  Aires,  1888. 

Build,  J.  W.  W.— The  Severn  watershed.  A  paper  read  ...  at  the  Bath 
Meeting  of  the  Br.  Assoc,  1888.    8°.     s.l.e.a. 

Burdwood,  J.— Sun's  true  bearing  or  azimuth  tables,  computed  for  intervals  of 
four  minutes  between  the  parallels  of  latitude  80°  and  60°  inclusive,  la.  8°. 
London,  1885. 

*  Butler  T.  B. A  concise  analytical  and  logical  development  of  the  atmospheric 

system,  and  of  the  elements  of  prognostication,  by  which  the  weather  may  be  fore- 
casted, adapted  to  the  practical  mind  of  the  country.  Revised  edition,  sm.  8°. 
Norwalk,  Conn.,  1870. 

*||  Buyfl-Ballot,  [C.  H.  D.]— Storm  warnings,  sm.  f>.  Slip.  (Proc.  Lit. 
Phil.  Soc.  Manch.,  vi.,  1867,  p.  83.) 

|| Verdeeling  der  warmte  over  de  aarde.  4°.   Amsterdam,  1888.    {Verh. 

Afd.  Nat.  K.  Akad.  Wetemch.,  xxvi.) 

(Calcutta,  Meteorological  Office,  Bengal)— Administration  report  of  the 
meteorological  Reporter  to  the  Government  of  Bengal  for  the  year  1887-88.  sm.  f». 
s.l.e.a. 

r  — — ]  Bay  of  Bengal  weather  chart.   1888,  Jan.  1— Dec.  81.    sm.  f\ 

Sheets. 

Bengal  daily  weather  report.    1888.    sm.  f°.    Sheets. 

These  reports  are  only  published  during  the  rainy  season. 

, )  Meteorological  and  rainfall  table  of  the  Province  of  Bengal  for 

the  months  of  January  to  December  1888,  with  annual  tables,    sm.  f°. 

, )  Meteorological  and  rainfall  table  of  the  Province  of  Bengal  for 

the  weeks  ending  January  6  to  December  28, 1888.    f\ 
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Calcutta,  Meteorological  Office,  India.— Abstract  of  the  restate  of  meteor. 
ological  observations  taken  at  the  Alipore  Observatory  in  the  months  of  Jan. — Dee, 
1808.     sin.  f°.     Sheets. 

Abstract  of  the  results  of  the  thermometric  observations  taken  at 

the  Meteorological  Office,  Chowringhee.     1888,  Jan.  to  Dec    am.  t°.    Sheets. 

Charts  of  the  Arabian  sea  and  the  adjacent  portion  of  the  North 

Indian  Ocean,  shewing  the  mean  pressure,  winds  and  currents  in  each  month  of  the 
year,    oblong  f°.    s.l.e.a. 

— —  — —  Cyclone  memoirs.  Part  L  Bay  of  Bengal  cyclone  of  May  20th 
—28th,  1887.     la.  8°.    Calcutta,  1888. 

[ ]  India  daily  weather    report      1888,  Jan.   1 — Dec,   31.     P. 

Sheets. 

[— — ]  Indian  meteorological  memoirs.    .    .    •    Prepared  under  the 

direction  of  H.  t.  Blanford.    Vol.  ui.    f>.     Calcutta,  1885-88. 

[  ]  Preliminary  report  on  the  meteorology  for  the  year  1887,  pre- 

pared in  the  Meteorological  Office,  Government  of  India.    f>.    (Simla,  1888.) 

[  ]  Report  on  the  administration  of  the  meteorological  department 

of  the  Government  of  India  in  1887-88.    f°.    s.l.e.a. 

— ^— Results  of  the  meteorological  observations  taken  at  the  Alipore 

Observatory,  from  1st  January  to  29th  December,  1888.    sm.  f .    Sheets. 

— ^— Results  of  the  thermometries!  observations  taken  at  the  Meteoro- 
logical Office,  Chowringhee,  from  1st  January  to  29th  December,  1888.  sm.  f*. 
Sheets. 

Cambridge  (Mass.),  New  England  Meteorological  Society,  in  cooper- 
ation with  the  astronomical  observatory  of  Harvard  College. — Bulletin.  1888,  Jan. 
— Dec.    Nos.  89-50.    4°.    s.l.e.a. 

Cape  Town,  Meteorological  Commission,  Cape  of  Good  Hope.— Report 

....    for  the  year  1887.    sm.  f°.    Cape  Town,  1888. 

Carlsruhe,  Centralbureau  ftir  Xeteorolqgie  nnd  Hydrographie,— 

Deutsches  meteorologisches  Jahrbuch  fur  1887.  Grossherzogthum  Baden.  Die 
Ergebnisse  der  meteorologischen  Beobachtungen  im  Jahre  1887.  Bearbeitet  ron 
•    •    •    C.  Schnltheiss.    la.  4°.    Karlsruhe,  1888. 

||  [ ]  Ergebnisse  der  Beobachtungen  der  meteorologischen  Stationen 

des  Grossherzogthums  Baden  im  Jahre  1886.  Nach  den  Angabender  meteorolo- 
gischen Centrabtation  Karlsruhe,    la.  8°.     (Statist.  Jakrb.  Grossh.  Baden,  1886.) 

■  Uebersicht  der  Ergebnisse  der  an  den  badischen  meteorolo- 
gischen Stationen  angestellten  Beobachtungen,  nebst  Wasserstandsaufzeichnungen 
an  den  wichtigsten  Hauptpegeln  des  Rheins.     1888,  Nos.  231-242.    f>.    Sheets. 

CarmtherS,  G.  T.— The  cause  of  light.     8°.    Koorkee,  [1888]. 

( )  The  earth's  polar  floods  in  perihelion.    8°.    Dated,  Subathu,  India, 

March,  1888. 

Chambers,  C. — Views  taken  from  the  Colaba  observatory.  13  plates,  oblong 
sm.  8°.    (London,  1878.) 

2  plates  are  missing. 

— — ,  F. — Recent  advances  in  our  knowledge  of  the  law  of  storms.  A  lecture 
delivered    .    .    .    at  the  K.  Alfred  Sailors'  Home,  Bombay,    la.  8°.    Bombay, 

1888. 

Christiania,  Konigl.  norwegischen  Cnltus-MiniBteriunL--Beobachtungs- 

Ergebnisse  der  norwegischen  Polarstation  Bossekop  in  Alten.  Herausgegeben  von 
A.  S.  Steen.     II-  TheiL     Erdmagnetismus.  Nordlicht.    la.  4°.    Christians,  1888. 

Norsk  meteorologisk  Institttt.— Oversigt  over  Luftens  Temperatnr 


og  Nedbpr  i  Norge  i  Aaret  1887.    8°.     Kristiania,  1888. 


Yejledning  til  Udfprelse  af  meteorologiske  Jagttagelser  ved  det 


norskc  meteorologiske  Instituts  Stationer,    la.  8°.     Christiama,  1888. 


Norwegisches  meteorologisches  Institut  — Jahrbuch  ...  far 

1887.     Herausgegeben  von  H.   Mohn.     sm.  f°.     Christiania,  1889. 

*  Ciel  et  Terre.— Revue  popolaire  d'astronomie,  de  m&eorologie,  et  de  physique 
da  globe.    2'  eerie,  annee  iv. ;  lcr  Mars  1888 — 16  Ferrier  1889.    8°.    Bruxelles,  sjl 
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Coimbra,  Observatorio  Keteorologico  e  Magnetico  da  Universidade  — 

Observances  meteorologicas  feitas  no  .  .  .  annos  de  1886-87.  (Prefacio  por 
A.  S.  Vl6gas.)    2  toIs.  f».    Coimbra,  1887-88. 

ll  Colombo,  Surveyor  General's  Office.— Report  on  the  meteorology  of 

Ceylon  for  1887.  By  P.  C.  H.  Clarke,  am.  f>.  (Administr.  Rep.,  1887,  Part  ii., 
p.  13  £.) 

Results   of  meteorological  observations  in   Ceylon  during  the 

months  of  January  to  December  1888.  f».  Sheets.  (Suppl.  to  the  Ceylon  Gov. 
Gazette,  1888-89.) 

*  Copenhagen  and  Hamburg,  Danisches  meteorologisches  Institut 

tind  Deilt8Cne  Seewarte. — T&ghche  synoptische  "Wetterkarten  fur  den  nord- 
atlantischen  Ozean  und  die  anliegenden  Theile  der  Kontinente.  Viertes,  Erstes  und 
Zweites  Quart.,  Sept.  1884— Mai,  1885.  3  vols.  f\  Copenhague  et  Hambourg, 
1887-68. 

In  the  French  language  also. 

Copenhagen,  dansk  meteorologiak  Institut.— Bulletin  meteoroiogique  du 

Nord,  publie  par  les  Instituts  m&eorologiques  de  Norvege,  de  Danemark  et  de 
Suede.    Annee  1888.    Oblong  8°.    Copenhague,  s.a. 


Maanedsoversigt  over  Vejrfdrholdene.     1888,  Jan.— Dec.    f°. 


— —  Kongelige  danske  Videnskabernes  Selskab.— Oversigt  over  det 

....  Forhandlinger  og  dets  Medlemmers  Arbejder  i  Aaret.  1887.  la.  8°. 
Ktfbenhavn,  1887-88. 

*  Corbin,  D.  F.  M.— A  life  of  Matthew  Fontaine  Maury,  U.S.N,  and  C.S.N., 
Author  of  **  Physical  geography  of  the  sea  and  its  meteorology."  8°.  London, 
1888. 

Jl  Cracow,  C.  K.  Akademii  Umiej$tnosci  w  Krakowie  — Materyjaly  do 

klimatografii  Galicyi  zebrane  przez  sekcye  meteorologiczna  komisyi  fizyograficznej. 

1887.  la.  8°.    KrakoV,  1888.     (Odbitak  ze  Sprawozd,  Kom.  fizgogr.) 

K.    K    Sternwarte    in  KrakatL— Meteorologische  Beobachtangen. 

1888,  Jan. — Dec.,  and  Results,    la.  8°.     Sheets. 

Croydon,  Microscopical  and  Natural  History  Club.— Daily  rainfall  at 

stations  in  Kent  and  Surrey.    1888,  Jan. — Dec.  4°.   Sheets. 

Cruls,  L. — Dictionnaire  climatologique  unirersel.  Reponse  a  un  article  publie 
dans  le  Meteorologische  Zeitschrift.    la.  8°.    Rio  de  Janeiro,  1888. 

[Dehra  Dun,  Surveyor  General  of  India.]— Account  of  the  operations  of 

the  great  trigonometrical  survey  of  India.  Vol.  x.  Electro-telegraphic  longitude 
operations  executed  during  the  years  1881-2, 1882-83,  and  1883-84  by  Major  Q-. 
Strahan  and  Major  W.  J.  Heavi8ide.    la.  4<\    Dehra  Dud,  1887. 

* ■  Contour  map  of  India,  1886,  based  on  a  system  of  a  proximate 

contours.    2  sheets,  la.  f°.    Calcutta,  1887. 

—  —  General  report  on  the  operations  of  the  Survey  of  India  Depart- 
ment      during  1886-87.    Prepared  under  the  direction  of  Col.  H.  R. 

Thuillier.    sm.  f°.    Calcutta,  1888. 

Denza,  F. — Determinazione  dei  valori  assoluti  degli  elementi  magnetici  in  Italia. 
Parte  prima.    Preliminary    sm.  f>.    Torino,  1888. 

||  I  terremoti  di  novembree  di  dicembre  1887  in  Italia,    la.  8°.    Torino, 

1888.     {Boll.  Mens.  Osserv.  Moncalieri,  gerie  ii.,  viii.,  N.  1  e.  2~-Con  aggiunte.} 

*  Dick,  T. — The  atmosphere  and  atmospherical  phenomena.  The  telescope  and 
microscope,    sm.  8°.    London,  s.a. 

Dove,  K. — Das  Klima  des  aussertropischen  Sudafrika  mit  Beriicksichtigung  der 
geograpnischen  und  wirtschaftlichen  Beziehungen  nach  klimatischen  Provinzen 
dargestellt.     8°.     Gottingen,  1888. 


Dublin,  General  Register  Office.— Quarterly  returns  of  the  marriages,  births, 
id* deaths    registered  in   .     .     .    Ireli 
Nos.  97-100.     la.  8°.     Dublin,  1888-89. 


and  deaths    registered  in   .     .     .    Ireland;    ....     1888.     1st— 4th  quarters, 
~"        7-100.    la  "       ~ ~     " 


—  Weekly  returns  of  births  and  deaths  in  Dublin  (including  its 

suburban  districts),  and    in  fifteen  of  the  principal  urban    sanitary  districts  in 
Ireland,  1888.    Vol.  xxv.    la.  8°.    Dublin,  1889. 
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Boy*l  Dublin  Society. — The  scientific    proceedings.    New  series. 
Vol.  ▼.    8*.     Dublin,  1886-87. 

^— ^— The  scientific    transactions.    VoL    iii.,  series   ii.    4°.    Dublin, 


1888-87. 

[Eborswalde,  Hainrtstation  dea  forotlichen  Verguchawesen  in  Preuj- 

geiL]— Beobachtungs-Ergebniase  der  Ton  den  forstlichen  Versuchsanstaften  des 
Konigreichs  Preussen,  des  Henogthums  Braunschweig,  der  thuringischen  Staaten, 
der  Reichslande  nnd  dem  Landesdirectorimn  der  Provini  Hannover  eingerichteten 
foroUich-meteorologischen  Stationen.  Heraosgegeben  von  A.  Mftttlieh.  Vier- 
sehnter  Jahrg.    1888,  Jan.-Dec.    6°    Berlin,  s.a. 

[  — — ]  Jahresbericht  fiber  die  Beobachtungs-Ergebnisse  der  von  dea 

forstlichen  Versuchsanstalten  des  Konigreichs  Preussen,  des  Henogthums  Braun- 
schweig, der  thuringischen  Staaten,  der  Reichslande  nnd  dem  Landesdirectoritun 
der  Provinz  Hannover  eingerichteten  forstlich-meteorologischen  Stationen.  Herausge- 
geben  von  Dr.  A.  Mttttnch.    xiii.,  Jahrg.,  1887.    8°.    Berlin,  1888. 

Edinburgh,  Boyal  Society. — Proceedings.  Vols.  xiv.  Nov.  1886  to  July 
1887.     8°.    Edinburgh,  1888. 

EUery,  R.  L.  J.,  BufiSell,  H.  C.,  and  Todd,  C.  —Droughts  in  Australia. 
Their  causes,  duration  and  effect.  The  views  of  three  Government  Astronomers. 
Newspaper  cutting.     (  The  Argus,  Dec.  27,  1888.) 

I!  EUifl,  W. — Address  delivered  at  the  annual  general  meeting  of  the  Royal 
Meteorological  Society,  January  19th,  1887.  la.  8°.  {Quart.  Journ.  if.  Meteor, 
Soc.,  xiii.,  1887,  No.  62,  p.  101.) 

Address  delivered  at  the  annual  general  meeting  of  the  Royal  Meteoro- 


logical Society,  on  January  1 8th,  1888.  Including  a  discussion  of  the  Greenwich 
observations  of  cloud  during  the  seventy  years  ending  1887.  la.  8°.  {Quart.  Journ. 
R.  Meteor.  Soc,  xiv.,  1888,  No.  67,  p.  178.) 

II  Elson,  S.  R. — Cyclones  and  currents.,  la.  8°.  {Englishman,  Aug.  25, 
1888.) 

||  ( )    Tornadoes    and    water-spouts,    sm.    8°.      {Englishman,    June   6, 

1888.) 

*  Enler,  [L.] — Letters  of  Euler  on  different  subjects  in  physics  and  philosophy, 
addressed  to  a  German  Princess.  Translated  from  the  French  by  H.  HlUlter, 
with  original  notes,  and  a  glossary  of  foreign  and  scientific  terms.  Se  ond  edition. 
Vols.  i.  and  ii.    2  vols.  8°.     London,  1802. 

Falmouth,  Royal  Cornwall  Polytechnic  Society.— The  fifty-fifth  annual 

report,  1887.     8°.     Falmouth,  s.a. 

Fillley,  J.  F. — The  tornadoes  of  Iowa  for  51  years,  1837-1887.  am.  8°. 
Washington,  1888. 


Tornadoes,  what  they  are,  and  how  to  escape  them.  sm.  4°.  Washing- 
ton, 1888. 

*||  Fischer,  H.—  Die  Aequatorialgrenze  des  Schneefalls.  la.  8°.  {Mittheil. 
Ver.  Erdk.  Leipzig,  1887,  p.  99.) 

Frame,  K.  K.  Marine-Akademie. — Meteorologische  Beobachtungen.  1888, 
Jan. — Dec,  and  Results,    la.  8°.    Sheets. 

*  Flinn,  E. — Ireland :  its  health-resorts  and  watering  places.  With  maps, 
showing  distribution  of  temperature  and  rainfall  throughout  Ireland.  8°.  London, 
1888. 


ii  Fordham,  H.  G. — The  meteorite  of  the  20th  of  November  1887.  8C.  Hert- 
ford, 1888.     {Trans.  Hertford.  Nat.  Hist.  Soc,  v., part  2, p.  33.) 

||Fox,  W.  L.-  Meteorological  tables  for  West  Cornwall  and  the  Scilly  Islands 
for  the  year  1887,  also  additional  meteorological  tables  for  Falmouth,  for  three  con- 
secutive lustra,  1871  to  1885,  with  notes  by  W.  L.  Fox.  8°.  Falmouth,  s.a. 
{Ann.  Rep.  R.  Cornw.  Polyt.  Soc,  1887.) 

Frankfurt  am  Main,  Physikalischer  Verein.— Jahresbericht  ...  fur 

das  Rechnungsjahr  1886-87.    8n.     Frankfurt  a/M.,  1888. 

(Fraser,  M.  A.  C.) — Meteorological  report  [for  Western  Australia]  for  the 
years  1885-87.    3  vols.  sm.  f°.    Ferth,  1886-88. 

Geneva.  Soci6t6  de  Geographic  de  Gendve.— Le  Globe,   Journal  geogra- 

phique.    Tome  xxvii.    Quatriemc  serie.  Tome  vii.    8°.    Geneve,  1888. 
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jl  Gerber,  P. — Der  absolute  Nallpunkt  der  Temperatur.  Die  Arbeit  der  Warme 
beim  Sieden  und  die  D&mpfe  im  Zustande  der  S&ttigung.  Zwei  Abhandl.  Einge- 
gangen  bei  der  Akad.  den  14  Oct.  1887.  la.  4°.  Halle,  1888.  {Nova  Acta  h. 
Teop,  carol,  deutsch.  Akad.  Naturf.,  Hi,  Nr.  8.) 

II  Grljde,  E.  E.  —  Abstract  of  meteorological  observations  made  at  Kirkham, 
Babbacombe,  Torquay,  during  the  year  1888.  la.  r>.  Sheet.  {Reprinted  from 
"  The  Torquay  Directory") 

II  Grablovitz,  G. — Anemometria.  sm.  fl>.  Roma,  1888.  (Ann.  Uff.  Centr. 
Meteor.  Geodinam.,  viii,  parte  iv.,  1886.) 

||  ■  Descrizione  dell'  osservatorio  meteorologico  e  geodinamico  al  Porto 
d'Ischia.  sm.  f>.  Roma,  1888.  (Ann.  Uff.  Centr.  Meteor.  Geodinam.,  viii, 
parte  iv.,  1886.) 

II  ■  Parere  srfgii  avvisatori  sismici    sm.  f°.    Roma,   1888.    (Ann.  Uff. 

Centr.  Meteor.  Geodinam.,  vii.,  parte  iv.,  1886.) 

||  —  Risultati  delle  osservastoni  idrotermiche  eseguite  al  Porto  d'Ischia  nel 
1887.  sm.  f°.  Roma,  1888.  (Ann.  Uff.  Centr.  Meteor.  Geodinam.,  viii.,  parte 
iv.,  1886.) 

j|  ■  ■  Sopra  un  nuova  principio  per  rendere  astatico  il  panto  neutro 
nei  sismografi  orizzontali  sm.  f\  Roma,  1888.  (Ann.  Uff.  Centr.  Meteor. 
Geodinam.,  viii.,  parte  iv.,  1886.) 

||  Studi  mareometrici  al  Porto  d'  Ischia.    sm.  f°.    Roma,  1888.    (Ann. 

Uff.  Centr.  Meteor.  Geodinam.,  viii.,  parte  iv.,  1886.) 

||  — —  Studi  preliminari  sulle  sorgive  tennali  al  Porto  d'  Ischia.  sm.  f°. 
Roma,  1888.    (Ann.  Uff.  Centr.  Meteor.  Geodinam.,  viii.,  parte  iv.,  1886.) 

||  — — -  Sulla  8istemazione  delle  osscrvazioni  geodinamiche  regolari.  sm.  f°. 
Roma,  1888.    (Ann.  Uff.  Centr.  Meteor.  Geodinam.,  viii.,  parte  iv.,  1886). 

||  — -  Sulle  sorgive  termali  del  Porto  d'  Ischia.  sm.  f°.  Roma,  1888.  (Ann. 
Uff.  Centr.  Meteor.  Geodinam.,  viii.,  parte  iv.,  1886.) 

||  Sol  terremoto  del  27  Agosto,  1886.    sm.  f°.    Roma,  1888.    (Ann.  Uff. 

Centr.  Meteor.  Geodinam.,  viii,  parte  iv.,  1886.) 

Gratz,  natnrwissenschafllicher  Yerein  ftlr  Steiermarfc— Mittheflungen. 

Jahrg.     1887.    la.  8°.    Graz,  1888. 

Greely,  A.  W. — American  weather.  A  popular  exposition  of  the  phenomena  of 
the  weather,  including  chapters  on  hot  and  cold  waves,  blizzards,  hail-storms,  and 
tornadoes,  etc.,  efc.    8°.    New  York,  [1888]. 

— —  Report  on  the  proceedings  of  the  United  States  expedition  to  Lady 
Franklin  Bay,  Grinnell  Land.    Vols.  i.  and  ii.    2  vols.    la.  4°.    Washington,  1888. 

Greenwich,  Royal  Observatory.-— Report  of  the  Astronomer  Royal  to  the 
Board  of  Visitors  of  the  Royal  Observatory,  Greenwich,  read  at  the  annual  visitation 
of  the  Royal  Observatory,  1888,  June  2.    la.  4°.    s.Le.a. 

■  — —  Results  of  the  magnetical  and  meteorological  observations  made 
at  the  Royal  Observatory,  Greenwich,  in  the  year  1886  :  under  the  direction  of 
W.  H.  XL  Christie,    la.  4°.    London,  1888. 

Greenwood.  W.  N. — Kludonometric  tide  tables  for  the  Lancashire  coast  and 
Bristol  Channel,  shewing  the  time  of  high  water  and  height  of  tide  at  Liverpool, 
Fleetwood,  Barrow,  Holyhead,  Glasson  Dock  and  Lancaster,  Swansea,  Cardiff  and 
Dublin;  with  ...  a  table  of  corrections  for  the  atmospheric  disturbance  of 
the  tide  height,  and  other  useful  information.     1889.    sm.  8°.    Lancaster,  [1888]. 

||  —  The  life  of  a  wave,  from  its  cradle  to  its  grave.  Read  .  .  . 
March  22nd,  1888.    8°.     (Trans.  Lancaster  Phil.  Soc.) 

Gfllzow,  A. — Die  Temperaturverh&ltniate  von  Putbus  a.  R.  auf  Grand  38  jihriger 
Beobachtungen  (1854  bis  1886  einschl.).  Ein  Beitrag  zur  Elimatologie  der 
deutschen  Ostseel&nder.  8°.  (Jahresb.  geogr.  Gesellsch.  Greifswald,  iii,  Teil  1, 
p.  23.) 

*  Giinther,  S. — Die  Meteorologie  ihrein  neuesteu  Standpunkte  gemfiss  und  mit 
besonderer  Berucksichtigung  gcographischcr  Fragen.    la.  8°.    Miinchen,  1889. 

II  (Hall,  M.)—  Weather  report  for  the  months  of  Jan.  to  Dec.  1888.  sm.  (♦. 
Kingston,  1888-89.     [From  the  Jamaica  Gazette."] 


86  Report  of  the  Meteorological  Council. 

Halle,  kaiserliche  leopoldino-carolinische  deutsche  Akademie  to 
Haturforscher. — Lcopoidina.  Heraiugegeben  .  .  .  von  .  .  •  C.  H.  Knob- 
lauch.   Heft,  xxii.-xxiii.    Jahrg.  1886-87.    2  vols.  la.  4°.    Halle,  1886-87. 

Hamburg,  Deutsche  Seewarte. — Wetterbericht  vom  so  April  (Montag)  lsis. 

f».    Sheet. 

Bemerkungen   zu   dem   zweiten  Bcrichte   des    Herrn  Vice- 


Admirals  Clone*  iiber  die  Aden-Cyklone  vom  Juni  1885.    la.  8°.    (Ann.  Hydr. 
Meteor.,  Berlin,  1887,  Heft  12,  />.  500.) 

||  (  )  Bericht  der  Direktion  der  Seewarte  fiber  die  Cyklone  im 

Golf  von  Aden  im  Anfang  Juni  1885.    la.  8°.     (Revidirter  Auszug.  Ann.  Hydr. 
mar.  Meteor.,  Berlin,  ziv.,  1886,  p.  185  u.  229.) 

.  — —  —  Meteorologische  Beobachtungen  in  Deutschland  von  25  Stationen 
II.  Ordnung,  sowie  stiindliche  Aufzeichnungen  von  8  Nomal-Beobachtongsstationen 
der  Seewarte  und  von  Kaiserslautern ;  die  Sturme  nach  den  Signalstellen  der 
Seewarte.  1886.  Jahrg.  ix.  (Einleitung  von  G.  Neumayer.)  8m.  f».  Hamburg, 
1888. 
Wetterbericht.    Jahrg.  xiii.    1888,  Jan.  1— Dec.  81.     f».    Sheets. 

II  Hann,  J. — Der  tagliche  und  jahrliche  Gang  der  Windgeschwindigkeit  nnd 
der  Windrichtung  auf  der  Insel  Lesina.  Zweite  Mittheil.  (Schluss).  la.  8°.  (Ann, 
Hydr.  mar.  Meteor.,  Berlin,  xvi.,  1888,  p.  2?7.) 

Hansa. — Zeitschrift  fur  Seewesen.  (Redigirt  und  herausgegeben  von  W.  VOU 
Freedeu.)    xxv.  Jahrg.,  1888.    sm.  f\    Hamburg,  B.a. 


Harding,  C. — The  cold  period  from  September  1887  to  May  1888.     la.  8". 
(Quart.  Journ.  B.  Meteor.  Soc.,  xiv.,  1888,  Oct.,  p.  270.) 

Note  on  the  prolonged  spell  of  cold  weather  from  September 


1887  to  October  1888.    la.  6°.    (Quart.  Journ.  B.  Meteor.  Soc.,  xr.,  1Q89,  No.  69, 
p.  17.) 

[Harries,  H.]— Hot  winds.    6°.     [Cornhilt  May.,  1888,  Aug.,  p.  178.] 

Hart,  J.  H. — Annual  report  on  the  Royal  Botanic  Gardens  [Trinidad],  and 
their  work  for  1887.    sm.  f>.     Port-of- Spain,  1888. 

Havana,  Real  Colegio  de  Belen  de  la  Compania  de  Jesus  en  la 

Habana. — Observaciones  magneticas  y  meteorol<5gicas  1886.    f*.    Habana,  1886. 

II  Hayden,  E. — The  great  storm  off  the  Atlantic  coast  of  the  United  States, 
March  llth-14th,  1888.    la.  8°.    (Nat.  Geogr.  Mag.,  Washington,  /.,  1888,  No.  1.) 

See  also  Washington,  Hydrographic  Office. 

The  pilot  chart  of  the  North  Atlantic  Ocean.     A  lecture  delivered 


before  the  Franklin  Institute,  Jan.  27,  1888.     la.  8°.    Philadelphia,  1888.     (Journ. 
Franklin  Inst.,  1888,  Apt.) 

Hazen,  H.  A. — Hand-book  of  meteorological  tables,    la.  8°.    Washington,  1888. 

Son  spots  and  meteorological  phenomena,     la.  4°.     (Month.    Weather 

Bev.,  Washington,  1887,  Jan.,  p.  29.) 

II  (Hector,  J.) — [Meteorological  observations  in  New  Zealand.]  1878,  1879, 
1884,  1886.  4  vols.,  f>.  (Statist,  of  New  Zealand,  1878,  p.  61 ;  1879,  p.  57  ;  1884, 
p.  62;  1886,  p.  77.) 

||  Hellmann,  G.— Der  Wolkenbruch  am  2/3  August  1888  im  Gebiete  des  oberen 
Queis  und  Bober.    sm.  f».     (Centralblatt  der  Bauverwaltung,  1888.) 


—  Die  RegenverhaMtnisse  der  iberischen  Halbinsel.    la.  8°.    Berlin,  1888. 
(Zeitschr.  Gesellsch.  Erdk.  Berlin,  xxiii.  Bd.,  Heft  2.3,  p.  307.) 

Helsingfors,   Finska   Vetenskaps  -  Societeten.  —  ftfVersigt  af  Finska 

Vetenskaps-Societetens  forhandlingar.  xxviii.-xxix.  1885-1887,  2  vols.  la.  8°. 
Helsingfors,  1886-87. 

*||  Herschel,  Sir  J.  F.  W. — [Remarks  on  gales  of  wind  that  accompany  great 
barometric  fluctuations.]     8°.     (Proc.  Lit.  Phil.  Soc.  Manch.,  vi.,  1867,  p.  91.) 

*||  [Sir]  W. — Experiments  on  the  solar,  and  on  the  terrestrial  rays  that 

occasion  heat ;  with  a  comparative  view  of  the  laws  to  which  light  and  heat,  or 
rather  the  rays  which  occasion  them,  are  subject,  in  order  to  determine  whether  they 
are  the  same,  or  different.  Parts  i.  and  ii.  2  vols.  4°.  (Phil.  Trans.,  1800, 
pp.  293  and  437.) 
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II  Hill,  S.  A.— Ueber  die  j&hrliche  Schwangung  des  Barometers  in  Indien.  la.  8°. 
(Meteor,  ZeiUchr.  1888,  Sept.,  p.  840.) 

*  Hinman,  R. — Eclectic  physical  geography,    sm.  8°.    Cincinnati,  [1888]. 

(Hobartt  Meteorological  Observer.)— Meteorological  Department:  report  for 
1887.    sm.  f°.    8.1.e.a. 

Boyal  Society  Of  Tasmania.— Papers  and  proceedings    .    ,    .    for 

1887.    8°.    Hobart,  1888. 

Hong-Kong  Observatory, — Observations  made  at  the  Hong-Kong  Observa- 
tory inthe  year  1887,  by  W.  Doberck.    sm.  f».    Hong-Kong,  1888. 

*  Hooke,  R. — Philosophical  experiments  and  observations  of  the  late  eminent 
Dr.  Robert  Hooke,  S.R.S.,  and  other  eminent  Virtuoso's  in  his  time.  Published  by 
W.  Derham.    8°.    London,  1726. 

H  Horn,  P.  nnd  Lang,  C. — Beobachtungen  iiber  Gewitter  in  Bayern,  Wfirt- 
temberg  und  Baden  wahrenddes  Jahres  1887.  la.  4°.  \_Beob,  meteor,  Stationeti 
h.  Bayern,  ix.,  1887,/).  xlix.] 

II  Huxley,  T. — Address  of  Thomas  Huxley,  D.C.L.,  LL.D.,  the  President, 
delivered  at  the  Anniversary  Meeting  of  the  Boyal  Society,  on  Monday,  November 
30,  1885.    8°.    London,  1885.     [Proc.  B,  Soc] 

*  II  IlineB.  Gh — Meteorological  observations  for  1841,  made  at  Aberdeen,  sm.  4°. 
8.1. e. a,     (Published  in  the  "  Aberdeen  Herald.99) 

Jenkins,  B.  Gh — The  London  weather  chart,  1888.  Quarterly  Report,  October 
to  December.    4°.    Sheet.    London,  [1889]. 

II  Kammermann,  A. — Resume*  m£teorologique  de  l'annee  1887  pour  Geneve  et 
le  Grand  Saint-Bernard.    8°.    Geneve,  1888.     (Arch.  sc.  phys.  nat.  1888,  Aout.) 

II  Hew  Observatory. — Report  of  the  Kew  Committee  for  the  year  ending 
October  81, 1888,  with  appendices  containing  results  of  magnetical,  meteorological, 
and  solar  observations  made  at  the  Observatory.  8°.  London,'  1888.  (Proc,  R. 
Soc.,  1888.) 

Kiel,    Ministerial-Hommission    znr    Untersnchung   der  dentschen 

Meere. — Ergebnisse  der  Beobachtungsstationen  an  den  deutschen  Kiisten  iiber  die 
physikalischen  Eigenschaften  der  Ostsee  und  Nordsee  und  die  Fischerei.  Jahrg. 
1887.    Heft  i.— xii.    Oblong  8°.    Berlin,  1888. 

|j  HiersnOWSkij,  J. — t)ber  den  taglichen  und  jahrlichon  Gang  und  die  Ver- 
theilung  der  jWindgeschwindigkeiten  im  russischen  Beiche.  la.  4°.  (St.  Peters- 
burg), 1889.    (JRepert.  Meteor,,  xii.,  No,  8.) 

*  Hiessling,  J. — Untersuchungen  iiber  D&mmerungserseheinungen  zur  Erkla- 
rong  der  nach  dem  Krakatau-Auabruch  beobachteten  atmospharisch-optischen 
Stoning.  Mit  neun  Farbendrucktafeln  nach  Aquarellen  von  Prof.  Dr.  Pechnel- 
Loescfie.  Mit  Unterstiitzung  der  H.  Akad.  Wi&senscL,  Berlin.  4°.  Ham- 
burg und  Leipzig,  1888. 

*  ||  (Klein,  H.  J.)— Die  Fortschritte  der  Meteorologie.  Nr.  9-18.  1883-87. 
5  vols.  sm.  8°.    K8ln  und  Leipzig,  1884-88.     (Rev,  Naturw.  von  H,  J,  Klein.) 

Snipping,  E. — Report  of  an  expedition  to  Mount  Fuji,  1887.  la.  8°.  Tokio, 
s.a. 

Knott,  C.  0.»  and  Tanakadate,  A.— A  magnetic  survey  of  all  Japan,  carried 
out  by  order  of  the  President  of  the  Imperial  University.  4°.  Tokyo,  1888. 
(Journ,  Coll.  Sc.,  Imp,  Univ.,  Japan,  ii.,  part  3,  p.  163.) 

(Hondritzkl.  M. — Les  observations  meteorologiques  de  la  station  me'teorologique 
de  Korostvscheff.  Ann€e  1887.)  la.  8°.  (Mem.  Soc.  Nat.  Kiew,  ix.,  Livr.  1  et  2, 
p.  437.) 

Text  in  the  Russian  language. 

Hrasno,   agrarmeteorologisches    Observatorium    des  Neutrathaler 

landwirtsdbiaxtlichen  Vereines.— Der  Laubfrosch.  I.  Jahrg.,  1888.  Fflnfter 
Jahrg.  der  popularen  meteor.  Abhandlungen.  Redigirt  durch  Frfi.  G.  Fliesenhof. 
la.  4°.    Alt-Krasno,  1888. 

■    Meteorologische    Abhandlungen.      1887,  Nos.    1-10.      la.   4°. 

s.l.e.a.     (Beilage  des  Vereinsblattes  Neutra.  landw.  Ver,,  xii.  1887.) 

■  Wetterkalender  fur  Ungarn.      1888.     Jahrg.  vi.     No*.  1-25. 

sm.  4°. 


88  Repent  ef  the  Meteorological  Council. 

Kraano,  agranneteor  ologisches  Obeerratorinm  iu  Alt-Kraano  (Tordem 

9edan6ci).  — Monataberiehte  1888  uber  die  regelmassigen  Beobachtungen.    Jan.- 
Dei.    la.  4°.    Alt-Krasno,  1888. 

LagOS,  Colonial  Surgeon. — Meteorological  observations  taken  at  the  Colonial 
Hospital,  Lagos.     1888,  An.— Dec.    f>.     Sheets.     (Gov.  Gazette,  1888.) 

Lahore,  Meteorological  Reporter  to  Government,  Punjab.— Report  on 

the  meteorology  of  the  Punjab,  1887-88,  by  W.  L.  Dallas.    «*•  f*.    (Lahore, 
1888.) 

— —  Summary  of  meteorological  conditions  prevailing  over  the  Punjab. 

Jan.— Dec.  1888.    P.    8heets.    (Lahore,  1888-89.) 

( Sanitary  Commissioner,  Punjab.}— Report  on  the  Sanitary  Ad- 
ministration of  the  Punjab  for  the  year  1887.    f>.    Lahore,  1888, 

*  Library  Of  Useful  Knowledge. — Natural  Philosophy.    Vols.  i.-W.    4  vol*., 
8°.    London,  1829-38. 

Lisbon,  Obeervatorio  do  Infante  D.  Luis.— Annaes   .   .   .— Humidade  do 

ar  em  Lisbos,  1856-1880.    f>.    Lisboa,  1888. 

■  -  — —  Annaes    .    .    .    Observacdes  dos  postos  meteorologicos  segundo 
o  piano  adoptado  no  Congresso  de  Vienna  d  Austria.    1884.    f».    Lisboa,  1887. 
— —  —  Boletim  meteorologico.    1888,  Jan.  1 — Dec.  31.    f*.    Sheets. 

*  London,  Admiralty. — Chart  of  the  world  showing  tracks  followed  by  vessels 
with  sail  and  auxiliary  steam  power,     la.  t°.    London,  1888. 


* — —  Curves  of  equal  magnetic  variation,  1880.    ...    By  Staff 

Commander  E.  W.  Creak,   R.N.    Corrections  xii.  81— xi.  85.     la.  f>.    Sheet. 
London,  1880. 


— —  Army  Medical  Department.— Annual  abstract  of  meteorological 
observations  taken  at  Netley  and  foreign  stations  in  the  year  1888.  la.  8°.  (Army 
Med.  Dep.  Rep.,  1886,  App.  xiii.,  j».  376.) 

London.  Board  Of  Trade. — Abstracts  of  the  returns  made  to  the  Board  of 
Trade  of  snipping  casualties  .  .  .  from  the  1st  July  1885  to  the  30th  June  1887  ; 
.    .    .    With  charts  and  appendices.    2  vols.  sm.  f*.    London,  1887-88. 

—  British  Association. — Report  of  the  Committee,  consisting  of  Prof. 
Cram  Brown  (Secretary),  Mr.  Milne-Home,  Dr.  John  Murray,  Lord  McLaren,  and 
Dr.  Buchan,  appointed  for  the  purpose  of  co-operating  with  the  Scottish  Meteoro- 
logical Society  in  making  meteorological  observations  on  Ben  Nevis.  8°.  (London, 
1888.)     {Rep.  Br.  Assoc,  aduanc.  sc.t  1888.) 

» Edinburgh,  and  Dublin  Philosophical  Magazine  and  journal  of 

Science.   Conducted  by  Sir  fL  Sane,  Sir  w.  Thomson,  and  W.  Francis 

Fifth  series.    Vols,  xxv.-xxvl,  1888.    2  vols.  8°.    London,  s.a. 

( General  Register  Office.) — Fiftieth  annual  report  of  the  Registrar- 
General  of  births,  deaths,  ajjd  marriages  in  England.    1887.    La.  8°.    London,  1888. 

—  ■  Weekly  return  of  births  and  deaths  in  London  and  in  twenty- 
seven  other  great  towns.    Vol.  xlix.,  1888.    Nos.  1-52.    la.  8°.    London,  1888. 

Meteorological  Office.— Charts  showing  the  mean  barometrical  pressure 

over  the  Atlantic,  Indian,  and  Pacific  Oceans,    la.  r>.    London,  [1888.] 

_____  Contributions  to  our  knowledge  of  the  meteorology  of  the  Arctic 

legions.    Fart  v.    la.  4°.    London,  1888. 
Daily  weather  report.  1888.  Jan.  I — Dec.  81.  2  vols.  la.  4°.  s.l.e.a. 

Directions  for  adjusting  and  using  the  sunshine  recorder,    la.  8*. 

London,  1888. 

■  -— — -  Hourly  readings  from  the  self-recording  instruments  at  the  four 

observatories  under  the  Meteorological  Council.     1885.    la.  4°.    London,  1888. 

Meteorological  observations  at  stations  of  the  second  order  for  tbe 

year  1884.    la.  4°.    London,  1888. 

Quarterly  weather  report  of  the  Meteorological  Office  for  1879. 

la.  4°.    London,  1889. 

■ Report  of  the  Meteorological  Council  to  the  Royal  Society,  for  the 

year  ending  81st  of  March  1888.   la.  8°.    London,  1888. 

—  — —  Synchronous  weather  charts  of  the  North  Atlantic  and  the 
adjacent  continents  for  every  day  from  1st  August  1882  to  3rd  September  1888. 
Parts  i.-iv.    la.  f°.    London,  [1888-88]. 
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London,  Meteorological  Office.— The  weekly  weather  report  of  the 
Meteorological  Office  for  the  year  1888  (vol.  v.,  second  series),  containing  synoptic 
charts,  and  descriptive  summaries  of  the  weather  for  each  day  ;  also  tabular 
summaries  of  temperature,  rainfall,  and  bright  sunshine,  for  each  week.  With 
four  appendices,    la.  4°.     London,  1888. 


Royal  Astronomical  Society. — Monthly  Notices    .   .   .    1887-88. 

Vol.  xlviii.    8°.    London,  1888. 

■  Boyal  Geographical   Society.— Proceedings    .    .    .    and  monthly 
record  of  geography.    New  monthly  series.    VoL  x.,  1888.    la.  8°.    London,  1888. 

Royal  Meteorological  Society. — The  meteorological  record.   Monthly 

results  of  observations  made  at  the  stations  of  the  R.  Meteor.  Soc,  with  remarks  on 
the  weather  for  the  year  1887.    By  W.  Harriott.   Vol.  viL  la.  8°.    London,  1888. 
Contains  also  "  Meteorology  of  England  during  the  quarters  ending  March  to 
December  1887."    By  J.  Glauber. 

Quarterly  Journal.    Vol.  xiv.,  1888.    la.  8°.    London,  1888. 

Royal  National  Life-boat  Institution.— The  Life-boat  Journal  of 

the  Royal  National  Life-boat  Institution.    Vol.  xiii.    Feb.  1886  to  Nov.   1888. 
la.  8°.     London,  1888. 

Royal  Society. — Proceedings.    Vol.  xliv.,  1888.  8°.  London,  1888. 

The  eruption  of  Krakatoa,  and  subsequent  phenomena.    Report 

of  the  Krakatoa  Committee  of  the  Royal  Society.    Edited  by  Gh  J.  Symons.    la.  4°. 
London,.  1888. 

Royal   United  Service  Institution.— Journal.    Vol.  xxxii.    8°. 

London,  1888-89. 

Society  of  Arts. — Journal.     Vol.  xxxvi.     From  November  1887  to 

November  1888.    la.  8°.    London,  1888. 

Luvini,  J.— Contribution  a  la  me'teorologie  electriquc    la.  8°.    Turin,  1888. 

||  — —  Cyclones  et  trombes.  la.  8°.  Turin,  1888.  (Xa  lumih-e  tlectrique, 
xxx.,  1888,  p.  868.) 

||  Cyclones  et  trombes.     Observations  et  experiences,     la.  8°.    Turin, 

1888.     {La  lumib-e  Slectrique,  xxx.,  1888,  p.  617.) 

||  — —  Les  trombes  dans  les  eaux  de  la  mer.  Une  priere  aux  marins.  la.  8°. 
Turin,  1888.     (La  luwilre  ilectrique,  xxx.,  1888, p.  620.) 

Lyons.  Obseryatoire. — Travaux  de  l'Observatoire  de  Lyon  publiea  sous  les 
auspices  du  Conseil  g£n£ral  du  Rhone.  I.  Influence  de  Palutude  sur  la  marche 
diurne  du  barometre,  par  Ch.  Andri.    la.  4°.    Lyon  et  Paris,  1888. 

*  |i  Mackeretb,  T. — Results  of  rain-gauge,  anemometer,  and  ozone  observa- 
tions, made  at  Eccles,  near  Manchester,  during  the  year  1866.  8°.  (Proc.  Lit.  Phil. 
Soc.  Manch.,  vi.,  1867,  p.  94.) 

McLandsborongb,  X,  and  Preston,  A.  B.— Meteorology  of  Bradford  for  1888. 
f>.    Sheet. 

Madrid.  Ob8ervatorio. — Observaciones  meteorologicas  efectuadas  en  el  Obser- 
vatorio  de  Madrid.     1882-1885.     2  vols.  8°.     Madrid,  1887-88. 

— —  Resumen  de  las  observaciones  meteorologicas  efectuadas  en  la 

Peninsula  y  algunas  de  sus  islas  adyacentes  durante  el  ano  de  1883.    8°.    Madrid, 
1888. 

Magdeburg,  Wetterwarte  der  Magdeburgischen  Zeitnng.— Jahrbuch 

der  meteorologischen  Beobachtungen    ....     Herausgegeben    von   A.  W. 
Grtttzmacber,    Jahrg.  v.-vi.  1886-87.    2  vols.  la.  4°.    Magdeburg,  1888. 

*  MagnaC,  A.  De. — Nouvelle  navigation  astronomique.    Pratique.    4°.    Paris, 

1877. 

See  also  T.  Villarceau. 

Manchester  Literary  and  Philosophical  Society.— Memoirs  and  Proceed- 
ings.   4th  series,  vol.  i.    8°.    Manchester,  1888. 

Manchester,  Sheffield,  and  Lincolnshire  Railway.— Monthly  statement 

of  rain  fallen  in  the  year  ending  81st  December  1888.    am.  f*.    Sheet. 
Marchi*  L.  De. — Meteorologia  generate.    18°.    Milano,  1888. 

Marseilles, Commission  Mlteorologique  du  Dlpartement  des  Bouches- 

du-Ehone.— Bulletin  annuel.    Annies  1882-86.    5  vols.    4°.    Marseille,  1883-87. 
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**.*.*  V±*M.,  B. — Thermometram  magnum  :  or,  Grand  standard  thermometer. 
Expressing  all  degrees  of  heat  and  cold,  from  that  with  which  mercury  boils,  to  that 
which  congeals  it  into  solid  metal.  To  which  are  adjusted  the  celebrated  scales  of 
Sir  Isaac  Newton,  Fahrenheit,  De  L'lsle,  and  Reaumur,  for  comparing  observations 
made  in  every  part  of  the  globe,  and  in  all  degrees  of  temperature  in  the  air,  t>r  any 
other  bodies,    sm.  8*.    London,  1772. 

Melbourne. — Minutes  of  proceedings  of  the  intercolonial  meteorological  con- 
ference held  at  Melbourne.     [September,  1888.]     am.  f°.    (Melbourne,  s.a.) 

Mello,  A.  M.  de. — Annaes  meteorologicos  do  Rio  de  Janeiro  nos  annos  de  1851 
a  1862.    2  vols,  oblong  la.  8°.    Rio  de  Janeiro,  1858,  1864. 

For  continuation,  see  A.  J.  C.  d'Avila. 

II  Merrifleld,  J. — Meteorological  summary  for  the  year  1888.    Oblong  la.  8°. 
Sheet.     (  Western  Daily  Mercury,  Jan.  2,  1889.) 

Met60rologi8Che    ZeitSChlift— Herausgegeben    im    Auftrage    der    Oester- 

reichiflche  Gesellschaft  fiir  Meteorologie  und  der  Deutsche  meteor- 
ologische  Gesellschaft.— R«digirt  von  J.  fiann  nnd  W.  Koppen.    v.  Jahrg. 

(Zo^leich  xxiii.  Bd.  d.  Zeitschr.  oesterr.  Gesellsoh.  Meteor.;,  1888.  la.  8?. 
Berlin,  s.a. 

1 1  Meyer.  H. — Beitr&ge  xur  Kenntniss  der  Gewitterperioden.    la.  8°.     {Meteor. 
Zeitschr,  1888,  Mart,  p.  85.) 

||  — —  Der  Nebel  in  Deutschland,  insbesondere   an  den  deutschen  Kusten. 
la.  8°.     {Ann.  Hydr.  Mar.  Meteor.,  Berlin,  1888,  Apl.) 

*  ||  __  Die  Schneeverhaltnisse  am  Kilimandscharo  im  Sommer  1867. 
la.  8°.     [Mittheil.  Ver.  Erdk.  Leipzig,  1887, p.  277.] 

Milan,  B.  Osservatorio  astronomico  di  Brera  in  Milano— Osservaxioni 

meteorologiche  eseguite  nell'  anno  1888  col  riassunto  composto  sulle  medesime  da 
E.  Pilli.    sm.  f*.    s.l.e.a. 

|  Mohn,  H. — Stndier  over  Nedb^rens  Varighed  og  Teethed  i  Norge.  la.  8°. 
Christiania,  1888.     (Christiania  Vidensk.-Selsk.  Forhandl.,  1888, No.  12.) 

Montreal,  Geological  and  Natural  History  Survey  of  Canada,— 

Annual  report    New  Beries.    Vol.  ii.,  1886.    la.  8°.    Montreal,  1887. 

Munich,  E.  [b.]  meteorologiflche  Centralstation.— Beobachtungen  der 

meteorologischen    Stationen    im   Konigreich  Bayern  .      .      Herausgegeben 

.    .    .     durch  C.  Lang  und  F.  Erk.    ix.  Jahrg.,  1887.    sm.  f*.    Munchen,  1888. 

||  — —  Uebersicht  uber   die  WitterungsTerhaltnisse  im    Kdnigreiche 

Bayern.  1 888,  Jan. — Dec.  la.  f*.  Sheets.  {Separat-Abdruek  atu  der  "Augsburger- 
Abendzeitung") 

Wetterkarte   und    Wetterbericht.      1888,    Jan.   1.  — Dec.  31. 

oblong  f>. 

*  Nature. — A  weekly  illustrated  journal  of  science.  Vols,  xxxyii.-xxxriii. 
1887-88.    2  vols.  la.  8°.    London  and  New  York,  1888. 

*  Nature,  La. — Revue  des  sciences  et  de  leurs  applications  aux  arts  et  a 
l'industrie.  Journal  hebdomadaire  illustre\  R&Lacteur  en  Chef  G.  Tissandier. 
xvie  annee,  1888.  1"  et  2e  Semestres.    2  toIs.  sm.  f».    Paris,  s.a. 

*  Nautical  Magazine  for  1888.  New  series.  A  journal  of  papers  on  subjects 
connected  with  maritime  affairs.    Vol.  lvii.    8°.    London,  s.a. 

*  Neumayer,  G. — Anleitung  zu  wissenschaftlichen  Beobachtungen  auf  Reisen. 
.    .    .    Herausgegeben  von  G.  Neumayer.     Zweite  vollig  umgearbeitete  und 

vermehrte  Auflage  in  zwei  Banden.    Band  i.    8°.    Berlin,  1888. 

II  New  England  Meteorological  Society  .—The  exhibition  of  the.   la.  8°. 

(Amer.  meteor,  journ.,  1889,  Feb?) 

New  York,  American  Geographical  Society.— Journal.   Vol.  xx.,  1888. 

la.  8°.    New  York,  s.a. 

Meteorological  Observatory.— Report   ...    for  the  year  1888. 


4°.     New  York,  s.a. 

Nice.  Soci6t6  de  Medecine  et  de  Climatologie  de  Nice.— Nice-Medical,  is* 

nnee,  1887-88,  Nos.  1-12.    la.  8°.    Nice,  1887-88, 


Annee, 
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(Nipher,  F.  E.)— [Bulletin  of  the]  MiBSouri  Weather  Service.  1888,  Jan.— Dec. 
4». 

Missouri  rainfall,    la.  8°.    St.  Louis,  1888. 

*  Palmieri,  L. — I*>is  et  origines  de  l'llectricite  atmospherique,  par  L.  Palmieri. 
Traduit  de  l'ltalien  par  P.  Martillac  et  A.  Brunei    8°.    Paris,  1885. 

Paris*  Acadimie  des  Sciences. — Comptes-Rendus  hebdomadaires  dee  seances. 
.    .    .   Tomes  cvi. — cvii.,  1888.    2  vols.  4°.    Paris,  1888. 

Bureau  Central  Mitlorologique  de  Prance.— Annales   .    .    . 

publiees  par  £.  Mascart. 
Annee  1884.    IL  2e  partie.    Revue  climatologique.    la.  4°.    Paris,  1888. 

1885.  II.  lfcre  partie.     Bulletin  des   observations   franoaises.     la.  4°. 

Paris,  1888. 

1886.  I.  Memoires.    la.  4°.    Paris,  1888. 

III.  Pluies  en  France,    la.  4°.    Paris,  1888. 

|| Bulletin  des  observations  franchises.     Saint-Martin-de-IIinx. 

Annales    .    .    •     publiees  par  £.  Mascart.    Annees  1884-1886.    3  vols.  la.  4°. 
Paris,  1887-88. 

■  Bulletin  international,    xxxii«  Annee.    1888,  Jan.  1 — Dec.  31. 

4°. 

■         Comitf  International  des  Poids  et  Mesures.— Proces-Verbaux  des 

seances  de  1887.    8°.    Paris,  1888. 

Ministdre  de  la  Marine  et  des  Colonies.— Revue  maritime  et 

coloniale.    Tomes  xcvii.-c.    4  vols.  la.  8°.    Paris,  1888-89. 

Ministdres  de  la  Marine  et  de  l'lnstruction  Pnblique.— Mission 

sctentifique    du   Cap   Horn.      1882-83.      Tome    Ier.      Histoire    du    voyage  par 

L.-P.  Martial.   4°.    Paris,  1888. 


Observatoire Municipal  de Montsouris  —  Annuaire   .    .    .   pour 

Tan  1888.    18°.    Paris,  [1888]. 

Service  HydrograpMque  de  la  Marine.— Annates  hydrographiques. 

2*  sene.    Tome  x.  1888.    la.  8°.    Paris,  1888. 

Service  Hydromltriqne  du  Bassin  de  la  Seine.— Observations  sur 

les  cours  d'eau  et  la  pluie  centralizes  pendant  l'annle  1887    ...     7  plates,  f\ 
Versailles,  sjx. 

||  —  — —  Resume*  des  observations  centralists  .  .  .  pendant  l'annee 
1887  •  .  .  la.  8».  Versailles,  1888.  {Ann.  soc.  mSKor.  Fr.,  xxxvii.,  1889, 
Fev.) 

Soci6t6  M6t6orolOgique  de  Prance.— Annuaire.    Tome  xxxv.,  1887. 

la.  8°.    Paris,  s.a. 

II  Pemter,  J.  M. — Bine  Winterexpedition  auf  den  Hohen  Sonnblick.  sm.  8°. 
(Miinchen,  s.a.)     (Mittheil.  deutsch.  d&terr.  Alpen-Ver.t  1888.) 

||  ■  Messungen  der  Ausstrahlung  auf  dem  Hohen  Sonnblick  im  Februar 
1888.  la.  8°.  (Sitzungsb.  k.  Akad.  Wissensch.  Wientmath>-naturw.  Cl.,Bd.  xcvii., 
Abth.ii.,  1888,  p.  1562.) 

II  Perater,  J.  M.  —  Scintillometer-Beobachtungen  auf  dem  Hohen  Sonnblick 
(8095  m.)  im  Februar  1888.  la.  8°.  {Sitzungsb.  A.  Akad.  Wissensch.  Wien,  math.- 
naturw.  CL,  xcvii.,  Abth.  ii.,  1888,  p.  1299.) 

"  Ueber  die  barometrisohe  Hohenmessformel.    Mit  neuen  Tafeln.    la.  8°. 


{Exner'a  llepert.  Phys.,  xxiv.,p.  161.) 

Pesth,  konigl.  nng.  Central-Anstalt  f&r  Meteorologie  nnd  Erdmag- 

netisnins.— Jahrbticher.    xvi.  Bd.,  Jahrg.  1886.    4°.    Budapest,  1888. 

In  the  Hungarian  language  also. 

Petermann's  (Dr.  A.)  MitteillUlgen   aus  Justus  Perthes'  geographischer 
Anstalt.     Herausgegeben    von  A.  Supan.    34  Bd.,  1888.    4°.    Gotha,  s.a. 

Philadelphia,  American  Philosophical  Society.  — Proceeding*  of  the 

American  Philosophical  Society  held  at  Philadelphia  for  promoting  useful  know- 
ledge.   Vol.  xxv.    la.  8°.    Philadelphia,  1888. 

■  Franklin  Institute.—  The  journal  of  the  Franklin  Institute,  devoted 
to  science  and  the  mechanic  arts.  Third  series,  vols,  xcv.-xcvi.,  1888.  2  vols., 
8°.    Philadelphia,  1888. 
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*  PlumAndon,  J.-N.  [JR.] — Formation  det  principaux  hydrom&eores— 
brouillard,  bruine,  pluie,  givre,  neige,  gresil.  Nouvelle  throne  de  la  gr61e.  am.  8*. 
Paris,  1885. 

*  — —  J.-R.— Les  eoitranta  de  l'oce'an  (d'apr&s  lea  memoires  americains  de 
W.  Ferrel).    am.  8».    Paris,  1887. 

*  — —  Lea  mouvements  generaux  de  l'atmosphere  (d'apres  lea  memoirea 
amencains  de  W.  Ferrel).    am.  8°.    Paris,  1887. 

.    Pola,  hydrographischei  Amt  der  k.  k.  Xriegtmarine.— Meteoroiogieche 

und  magnetiache  Beobachtungen.    1888,  Jan. — Dec.,  and  Results.    Oblong  la.  8°. 

K.  K  hydrOgraphiAChefl  Ami— Mittheilungen  aus  dem  Gebiete  dea 

Seewesena.    Jahrg/1888.    xvi.  Band.    la.  8°.    Pola,  1888. 

Contains  also  some  nnnnmbered  pages  of  meteorological 
observation*  recorded  at  Pola  during  1887-88. 

Porto  Bico,  Jefatura  de  Obras  Ptlblicas  de  la  Iflla  de  Puerto  Rico  — 

Reaumen  de  las  observacionea  meteoroldgicas  verificadaa.     1886-88.    Jan. — Dec. 
la.  8*  and  8°.     Sheets. 

Prague,  3L  K.  Stemwarte. — Magnetiache  und  meteorolojrische  Beobachtungen 
an  derK.lv.  Stemwarte  su  Prag  im  Jahre  1887.  Auf  Sffenthche  Kosten  herausge- 
geben  Ton  Prof.  Dr.  L.  Weiliek.    48  Jahrg.    la.  4°.    Prag,  s.a. 

Prefton,  T.  A. — The  flowering  plants  of  Wilts,  with  sketches  of  the  physical 
geography  and  climate  of  the  country,    la.  8°.    s.L,  1888. 


Ragona,  D. — H  termometro  registratore  Richard.  Consideraaioni  sulle  pro- 
prietSTaelle  temperature  massime  e  mioime.  sm.  f°.  Modena,  1888.  {Mem.  R. 
Accad.  Sc.t  Lett.  Art.  Modenat  vi.,  eerie  ii.,  Sez.  Sc,  p.  53.) 

||  Rigdeu,  B.— Canterbury  weather,  1887.     Slip.     ("  Canterbury  Preset) 

[Rikatcheff,  M. — Cronstadt.  Munro  anemograph,  1883-85.  Results  of  the 
records  of  the  Cronstadt  anemograph  for  1883-1885.  Suppl.  to  the  3rd  issue  of 
Hydr.  Notee,  1888.    la.  8°.    St  Petersburg,  1889.] 

In  the  Russian  language. 

Rio  de  Janeiro,  Imperial  Observatorio.— Ammario.    1885-87.    3  vols. 

sm.  8V.    Rio  de  Janeiro,  1884-86. 

Obseryatorio  Heteorologico  da  Repartifao  dos  Telegraphoe  do 

BrasiL — Boletins  menaaes.    Vols,  i.— ii.     1886-87.    2  vols.  8°.    Rip  de  Janeiro, 
.a. 

Riposto,  Osservatorio  Heteorologico  del  R.  Istituto  Nautico.— Boiieitino 

mensue.    Anno  xiv.,  1888.    Fasc.  1-12.    sm.  f°.    Riposto,  1888. 

*  Roche,  E.— I«o  climat  actuel  de  Montpellier  compart  awe  observations  du 
siecle  dernier.    4°.    Montpellier,  1882. 

Contains  also  separate  papers  on  the  periodical  variation  of  temperature  at 
Montpellier,  together  with  "Resume*  general  des  observations  mlteoro- 
"  logiques  faites  a  la  Faculty  des  Sciences  de  Montpellier  de  1857  a  1867." 


Rollin,  — • — Remarques  sur  les  cartes  synoptiques.    la.  4°.    (Ann.  Bureau 
central  metior.  France,  1886,  /.,  p.  A.  17.) 

Rome,  Pontiflcia  University  Ghregoriana.  —  Continuarione  del  bullettino 

meteorologico  dell'  Osservatorio  del  Collegio  romano,  con  corrispondenza  e  biblio- 
grafia  per  l'avanzamento  della  fisica  terrestre,  fondato  dal  P.  A.  Secchi.  Vol.  xzvii. 
1888.    sm.  f°-     Roma,  1888. 

Ufflcio  Centrale  di  Meteorologia,— Bollettino  meteorico.  Anno  x., 

1888,  Jan.  I— Dec.  31.    la.  4°.     Sheets. 

__ e   di  Geodinamica. — Hi  vista  Meteorico  -Agraria.     Anno  ix., 

1888,  Nos.  1-36.    la.  8°.    (Roma,  1888-89.) 

||  Rotch,    A.    L. — The    Austrian    meteorological    station    on    the    Sonnblick 
(10,170  feet  high),    la.  8°.     (Amer.  meteor.  joum.9  v.,  1888,  May.) 

j|  The  new  Swiss  meteorological  observatory  on  the  Sentis  (8,200  feet 

high),    la.  8°.     [Amer.  meteor,  journ.,  v.,  1888,  July.] 

Rugby  School  Natural  History  Society. — Report  ...   for  the  year 

1888.     8*.     Rugby,  1889. 
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)-Hinx,  Observatoire  M6t6orologique  de  Saint-Martin- 

de-HiliX,  -France  (Landes).  [Observations  meteorologiques  faites  a  Saint  Martin 
de  Uinx,  par  H.  Carlier.]  zxiiie — xxiv«  annees.  Da  Decembre  1886  au  30  Novem- 
bre  1888.    2  vols.  la.  4°.    Bayonne,  1888-89. 

St   Petersburg,  Icaiserliche  Aiademie  der  Wissenschaften.—  Reper- 

toriom  fur    Meteorologie.  Bedigirt  von  H.  Wild.    Bd.  xi.    sm.  f9. 

(St  Petersburg),  1888. 

Title  page  in  Russian  language  also. 

physikalisches  Central-ObservatorimiL  —  Annalen    .    .    beraus 


>hysi 


gegeben  yon  H.  Wild.  Jahrg.  1887.  Tbeil  I.  und  II.  2  vols.  bin.  f>.  St.  Peters- 
burg, 1888. 

In  tbe  Russian  language  also. 

__  _ —  Meteorologiscbes  Bulletin.     1888,  Jan.  1 — Dec.  81.    f°.    Sheets. 

In  tbe  Russian  language  also. 

[ Scientific  Department  of  the  Naval  Technical  Committee. 

Naval  Repertory.  1888,  Nos.  1-12.  Vols,  ccxxuL-ccxxviii.  6  vols.  la.  8°. 
St.  Petersburg,  1888.] 

In  the  Russian  language. 

San  Fernando,  Instituto  y  Observatorio  de  Marina  de  San  Fernando. 

— Anales  .  .  .  publicados  de  6rden  de  la  Superiordidad,  por  el  Director  Don 
C.  Plriaion.  Seccion  2\  Observaciones  meteoroldgicas.  Afio  1887.  f\  San 
Fernando,  1888. 

Santiago,  Oficina  Central  Meteorol6jica  de  Chile.— Anuario.  Afio  setimo 

corresponaiente  a  1875.  Segunda  serie.  Apendice  a  los  Anales  de  la  Universidad 
de  Chile,    la.  8°.    Santiago,  1884. 

(Saveljew,  B. — Sur  F6tat  actuel  des  stations  meteorologiques  en  Russie.)  la. 
8°.     {Mem.  soc.  not.  Kiew,  x.,  Livr.  1.,  p.  73.) 

Text  in  tbe  Russian  language. 

Schiaparelli,  Gh  V. — Osservazioni  sulle  stelle  doppie.  Serie  prima  compren- 
dente  le  misure  di  465  sistexni  eseguite  col  rafrattore  di  otto  pollici  di  Men  negli 
anni  1875-1885.  PubbL  R.  Osserv.  di  Brera  in  Milano,  N.  xxxiii.  sm.  f°.  Milano, 
1888. 

Scholes,  J. — Diagram  shoving  the  average  values  of  the  meteorological  elements 
during  tbe  5  year  period  1883-88,  at  St.  Ignatius'  College,  Malta,    la.  f°.    Sheet. 

II  Schreiber,  P. — Der  Bruhos'  scbe  Regenmesser.  la.  8°.  {Zeitschr.  Instru- 
mentenk.,  1888,  Juni,  p.  208.) 

||  Zur  Frage  der  Herleitung  wahrer  Tagesmittel  der  Luffttemperatur  aus 

drei.-resp.  viermaligen  Beobacbtungen.  la.  8°.  {Meteor.  Zeit$chr.t  1888,  Juli, 
p.  259.) 

||  Zur  Prufung  von  Thermometern  unter  dem  Eispunkt.    la.  8°.    {Zeitschr. 

Inatrumentenh.,  1888,  Juni,p.  206.) 

||  Schuster,  —.—Observations  meteorologiques  mites  a  Metz  pendant  l'annle 
1884.    3me  sene,  ann£e  xiiie.    8°.  '  Metz,  1888.     (Mem.  aead.  Metz.) 

Seeland,  F. — Magnetische  und  meteorologiscbe  Beobachtnngen  zu  Elagenfurt. 
Dec.  1887 — Nov.  1888  and  year.    8°.     s.Lca. 

gh%pg1iffi,  Inspector  General  Of  Customs. — List  of  tbe  Chinese  lighthouses 
light-vessels,  buoys,  and  beacons  for  1889.  (Corrected  to  1st  December,  1888.) 
17th  Issue.     4°.     Shanghai,  1889. 

II  Shaw,  W.  N. — Report  on  hygrometric  methods;  first  part,  including  the 
saturation  method  and  the  chemical  method,  and  dew-point  instruments,  la.  4°. 
London,  1888.    {Phil.  Trans.,  vol.  179,  1888,  A.,  p.  73.) 

||  Report  on  hygrometric  methods ;  first  part,  including  the  saturation 

method  and  the  chemical  method,  and  dew-point  instruments.  Reprinted  from  Phil. 
Trans.,  vol.  179,  1888.     {Quart.  Weather  Rep.,  1879,  App.  iii.,p.  41.) 

Simla,  Magnetical  and  Meteorological  Observatory.  —  Meteorological* 

observations  made  at^the  magnetic  and  meteorological  observatory  at  Simla  during 
the  years  1841-45,  under  the  direction  of  Lieut.  Col.  J,  T.  Boileau.  Vol.  ii. 
la.  4°.    London,  1877. 

(Singapore,  Principal  Civil  Medical  Officer,  Straits  Settlements.) 

—Meteorological  report,  Straits  Settlements,  for  the  year  1887  (By  T.  I.  BowelL) 
sm.  f°.    s.Le.a. 
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',  K—Temperatunnittel  far  Suddeutschland.    la.  4«.     M&nehen,  1889. 
(Beob.  meteor.  Stat.  K.  Bayer*.,  x.,  1888.) 

II  Smock,  J.  C— Climatology  of  New  Jersey,    la,  8*.    Trenton,  1888.    {Fbud 
Rep.  of  the  State  Geologist,  vol.  \.,p.  325.) 

Smyth,  C.  P. — Report  on  the  Royal  Observatory,  Edinburgh,  for  the  80th  of 
June  1888 ;  and  the  Edinburgh  Equatorial  in  1887    •    •    .    oblong  la.  8°.    s.L 

1888. 

*  SHOW,  R. — Observations  of  the  aurora  borealis  from  September  1834  to 
September  1889.    sm.  8°.    London,  1842. 

Stockholm,  Acadimie  Royale  des  Sciences  de  Sufcde.— Observations 

faitu    auber     nordsen,  Spitxberg,   par  1 'expedition  su6doise.     Tome  II.    la.  4#. 
Stockholm,  1887. 


KongL  Svenska  Vetenstaps-Akadenrie.— Meteorologist*  iaktta- 

gelier  i  Sverige  utgifha  af  kongl.  Svenska  Vetenskaps-Akademien,  anstalda  och 
utarbetade  under  inseende  af  meteorologiaka  Central-Anstalten.  Bd.  xxt.  2  dra 
Seiien,Bd.  11.    1883.    la.  4°.    Stockholm,  1888. 

In  the  French  language  also. 


Meteorologiaka  Central-Anstslt.— Manadiofversigt  af  viderleken  i 

Sverige    till  landtbrukets  tjenst  utgifren  under  meteorologiaka  Central-Anstaltens 

inseende  af  Dr.  H.  E.  Hamberg.    Arg&ng.  viii.  1888.    f>.    Stockholm,  1889. 

II  Stokes,  G".  Gh — Addresses  .  .  .  delivered  at  the  anniversary  meetings  of 
the  Royal  Society,  on  Nov.  30,  1886,  1887,  and  1888.  8  vols.  8°.  London,  1886- 
88.     [Proc.  R.  Soc.] 

Stonjhnrst  College  Observatory  .—Results  of  meteorological  and  magnetical 
observations,  by  the  Rev.  S.  J.  Perry.     1887.    sm.  8°.    Market  Weighton,  1888. 
The  Appendix  contains  "  Results  of  met.  obsns.  taken 
at  St.  Ignatius'  College,  Malta,  by  the  Rev.  J.  Scholes.    1887." 

*  Storms,  review  of  works  concerning  the  law  o£    (Edinb.  Rev*  188S,  Oct., 
p.  313.) 

*  Strachey,  R.— Lectures  on  geography  delivered  before  the  University  of 
Cambridge  during  the  Lent  Term  1888.    sm.  8°.    London,  1888. 

||  ■■    Meteorology  of  the  Red  Sea  and  Cape  Guardafhi.    Read  to  the  geogr. 

section  of  the  Br.  Assoc,  Bath,  Sept.  6th,  1888.  la.  8°.  (Proc.  R.  Geogr.  Soc., 
1888,  Nov.) 

||  — —  On  the  air  waves  and  sounds  caused  by  the  eruption  of  Erakatoa  in 
August,  1888.    {Rep.  Krakatoa  Comm.  R.  Soc.,  p.  57.) 

[Stuttgart,  meteorologische  Centralstation.]— Deutsches  meteoroiogisches 

Jahrbuchfur  1887.  Wurttemberg.  Mittheilungen der  mit  dem  k5nigl.  statistischen 
Landesamt  verbundenen  meteorologischen  Centralstation.  Bearbeitet  von  Dr.  ▼. 
Zech.    1*.  4°.    Stuttgart,  1888. 

||  Sundell,  A.  P.— Askvadren  i  Finland  1887.  8°.  Helsingfbrs,  1888.  (Bidr. 
kann.  Finl.  natur  och  folk  J] 

||  Sunshine  register,  A.  —  {Garden,  Field  and  Forest,  p.  3.  From  the 
Demerara  Argosy,  Jan.  19,  1889.) 

[Sydney  Observatory.] — Results  of  meteorological  observations  made  in  New 
South  Wales  during  1886,  under  the  direction  of  H.  C.  RllSSelL  la.  8°.  Sydney, 
1888. 

__ Results  of  rain,  river  and  evaporation  observations  made  in  New 

South  Wales,  during  1887.    By  H.  C.  RUBSelL    la.  8°.    Sydney,  1888. 

. — Weather  chart  of  Australia  and  New  Zealand.    March  17- 

Dec.  81, 1888.    f*.    Sheets. 

Royal  Society  of  New  South  Wales.— Journal  and  proceedings 

....    for  1887.    Vol.  xxi.    8°.    Sydney,  1888. 

Symons    Gh  J, — British  rainfall,  1887.    On  the  distribution  of  rain  over  the 
British  Isles',  during  the  year  1887,  as  observed  at  more  than  2,500  stations  in  Great 
Britain  and  Ireland,   with  articles  upon  various  branches  of  rainfall  work.    8°  . 
London,  1888. 

U  _ „ Sunshine.    Lecture  delivered  at  the  R.  Botanic  Soc,  May  29th,  1888. 

8°.    London,  s.a.    (Quart  record,  1888,  Apl.-June.) 
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Symons's  monthly  meteorological  magazine.— Vol.  xxiii.,  1888.   8°. 

London,  1889. 

Syracuse,  Osservatorio  Centrale  di  Siracusa.— Osservaaioni  meteoroiogiche 

fatte  nelT  osservatorio  centrale  di  Siracusa  e  nelle  stazioni  della  rete  meteorico- 
agraria  della  provincia.    Anni  xi.-xii.,  1867-88,  Jan.-Dec.    8°.    Siracusa,  8.a. 

Tacubaya.  Observatorio    A8tron6mico   National— Anuario    .   .    .   . 

para  el  ano  de  1889.     Formado  bajo  la  direction  del  Ingeniero  A.  A-ngnift.no. 
Afio  iz.    sm.  8°.    Mexico,  1888. 

II  Taramelli,  T. — Relazione  alia  reale  sotto-commissione  geodinamica  sulla 
distribuzione  delle  aree  sismiche  nelP  Italia  superiore  e  media,  sm.  f°.  Roma, 
1888.     (Annal.  Ufficio  Centr.  Meteor,  e  Geodinam.,  viii.,  1886,  parte  iv.) 

il  — —  Relazione  della  sotto-commissione  incaricata  di  studiare  alcone  pro* 
poste  per  l'ordinamento  del  servizio  geo-dinamico  nell'  Italia  meridionale  e  nelle 
isole.  sm.  f*.  Roma,  1888.  (Annal.  Ufficio  Centr.  Meteor,  e  Geodinam.,  viii., 
1886,  parte  iv.) 


Teisserenc  de  Bort,  L. — Cartes  magn&iques  de  l'Algerie,  de  la  Tunisie  et  du 
Sahara  algerien.    4°.     (Compt.  rend.  acad.  sc.t  Paris,  1888.) 

II  Thomassy,  R. — Note  tor  I'hydrologie  maritime  et  snr  leu  lignes  d'equisalure 
de  l'ocean  Atlantiqne.    8°.    (Bull.  Soc.  Gtol.  France,  2«  eerie,  xvu.,  1860,J/>.  666.) 


Tiflis,  Tifliser  physikalisches  ObservatoriuiiL— Magnetische  Beobacht- 

angen    .    .    .    im  Jahre  1886-1887.     Heraasgegeben  von  J.  Mielberg.    la*  8°. 
Tiflis,  1888. 

In  the  Russian  language  also. 

—  Meteorologische  Beobachtungen    .    .    .   im  Jahre  1886.   Heraas- 

gegeben von  J.  Mielberg.    la  8°.    Tiflis,  1886. 

In  the  Russian  language  also. 

*  Times  register  of  events  in  1888,  The.    8°.    London,  1889. 

Tokio.  Naval  Observatory,  Hydrographic  Office.— Report  of  the  solar 

eclipse  or  19th  August  1887.    No.  11,  December,  1887.    la.  8°.    s.l.ca. 

— —  ■  Table  of  the  meteorological  observations  made  during  1877  to 

1886.    With  diagram,    la.  f°.    Sheets. 

*  TomlillSOll,  C. — Pneumatics,  including  acoustics  and  the  phenomena  of  wind 
currents.    For  the  use  of  beginners.    4th  edition,  enlarged,    sm.  8°.    London,  1887. 

Toronto,  Magnetical  Observatory.— General  meteorological  register  for  the 
year  1887.    8°.    s.l.ca. 

Meteorological  Service,  Dominion  of  Canada.— Monthly  weather 

review.    1888,  Jan. — Dec.    la.  4°.    s.l.e.a. 

Report   .    .    •    by  C.  Carpmaeli   For  the  year  ending  December 


81, 1885.    1  vol.  la.  8°.    Ottawa,  1888. 


—  Report  of  the  Meteorological  Service  and  observatories  for  the 

year  1887.    la.  8°.    sj.e.a. 

?  Advance  copy  only  of  the  fuller  Report 

Trieste,   I.   B.  Accademia   di  Gommercio  e  Kantica.— Osservaaioni 

meteoroiogiche.    1888,  Jan. — Dec,  and  Results.    Oblong  la.  8°.     Sheets. 

Turin,  Societa  Meteorologica  Italiana.— Annuario  meteorologico  italiano 

Anno  iv.,  1889.     sm.  8°.    Torino,  1889. 

— -  Istruzioni  per  le  osservazioni  della  forma  delle  nuvole.    sm.  8*. 

Torino,  1888.     (Boll.  Mens.  Osserv.  MoncaUeri,  aerie  ii.,  viii.,  N.  4.) 

Tvrer,  R.— The  climate  of  Cheltenham  during  the  years  1878-1887.    sm.  8°. 
Cheltenham,  s.a. 

Upsala,  Observatoire  M6t6orologique  de  l'Universitl  d'TJpsaL— Bulletin 

mensuel.     Vol.    xhc.,  annee   1887.    Far  Dr.  H.  H.  HildebranoSSOn,    la.   4°. 

Upsal,  1887-88. 

II  Upton,  W.— The  storm  of  March  11-14,   1888.    Investigated  by  the  New 
England  Meteorological  Society    ...    8°.    (Amer,  meteor,  journ.,  1888,  May.) 
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Utrecht,  KoninUjjk  Federl&ndich  Xeteorologisck  InttituiLt— Kcder- 

landach  meteorologisch  jaarboek  roor  1887.    xxxix.  Jaarg.    oblong  8°.     Utrecht, 
1888. 

-^-^—  ■  Kouten    voor    stoomschepen    tusschen  Aden  en    nederlandseh 

Ooet-Indie.    Oblong  la.  8°.    Utrecht,  1888. 

In  the  French  language  alao. 

—  ^—  8troomen  en   temperatiiur  aan  de  oppervlakte  in  de  Golf  Tan 
Aden  en  den  Indiaehen  Oceaan  bij  Kaap  Guardafui.    Oblong  la.  8°.    Utrecht,  1888. 

In  the  English  language  alao. 

*  VelsCllOW,  V.  A. — The  natnral  law  of  relation  between  rainfall  and  vegetable 
life,  and  its  application  to  Australia.    8°.    London,  1888. 


VenHf-Ihirchg&ng  1874  nnd  1882. — Meteorologische  Beobachtungen  der 
dentsehen  Expeditionen  sur  Beobachtung  der  Venus-Durchgange  1874  nnd  1882. 
la.  4°.    Karlsruhe,  bjl     (Ber.  deutseh.  Beob.  Venus-DurchgSnge,  Bd.  ii.  tmd  iii.) 

Vienna,  K.  K  Central-  Anstalt  ftr  Meteor  ologie  nnd  Erdmagnetismns.— 

Beobachtungen.     1888,  Jan. — Dec,  and  Results.     8°. 

» — —  Jahrbucher.    Jahrg.    1887.    Neae    Folge,  xxiv.    Bd.  (Vorwort 
Ton  J.  Eann.)    1*.  4*-    Wien,  1888. 

K  K.  Central- Anstalt  fttr  Meteoroloffie—Teiegrafischer  Wetter- 

bericht.    Jahrg.  xii.,  1888.    Jan.  1-Dec.  81.    la.  4*.    Sheets. 

*  Villarcean,  Y.— NouveUe   navigation   astronomique.    Theorie.    4°.    Paris, 
1877. 

See  also  A.  de  Magnac. 

*  Vincent-Eliden,  J.— Traite*  de  mlteorologie  a  l'usage  des  photograpbea. 
Tradnit  de  l'anglais  par  H.  Colaxd.    la.  8°.    Paris,  1888. 

II  Vines,  B.  J  Hajden.  B.— Sobre  el  ultimo  ciclcn  de  Cuba  del  1°  al  7  de 
aeptiembre  de  1888.     f°.    Sheet.    (Diario  de  la  Marina,  Habana.) 

(Volante,  0.) — Osservaaioni  meteorologiche  fatte  in  Alessandria  alia  specola 
del  Seminario  neir  anno  1886.    8°.    Alessandria,  1887. 

||  Wagner,  C. — Niederschlage  und  Gewitter  in  Kremsmunster.  la.  8°.  Iins, 
1888.     {Programm  A.  A.  Ober-Gymn.  Kremsmunster.) 

[Walcott,  TL  BJ — Meteorological  observations  at  Joes  River  House,  Barbados. 
1886,  1887.    sm.  f\    s.Le.a. 

Waldo,  P.— Comparisons  of  Signal  Service  barometers  with  standard  barometers 
in  Burope  and  the  United  States,  la.  4°.  {Monthly  Weather  Beo.,  1887,  Apl.,  p. 
119.) 

||  (  )  Comparison  of  standard  barometers,    la.  8°.    (Amer.  Meteor.  Journ,, 

1888,  July.) 

||  — —  Instruments  for  measuring  atmospheric  pressure.  Abstract  of  lectures 
given  by  the  writer  in  1884  to  the  officers  at  the  Signal  Service  School  of  Instruction 
at  Fort  Myer.    la.  8°.     (Amer.  Meteor.  Journ.,  1887,  Jan.) 

Results  of  anemometer  observations  at  sea.    Sheet    la.  4°.     {Month. 

Weather  Bev*  Washington,  1887,  Jan.,  p.  81.) 

( )  Vergieich  von  Beauforts  Skala  und  Windgeschwindigkeit.'    sm.  f* 

{Meteor.  Zeitschr.,  1888,  Juni,p.  239.) 

Washington,  Commissioner  of  Agriculture— Reports.    1886-87.   2  vols 

la.  8°.    Washington,  1867-88. 


Hydrographic  Office. — Pilot  charts   of  the   North  Atlantic  Ocean. 

1888.    Jan.— Dee.    12  charts,  la.  f\ 

-  ■  The  great  storm  off  the  Atlantic  coast  of  the  United  States, 

March  11-14, 1888,  by  B.  HaydeiL    la.  4<\    Washington,  1888. 

.  [Washington,  Signal  Office.] — Annual  report  of  the  Chief  Signal  Officer  of 
the  Army  to  the  Secretary  of  War  for  the  year  1887.  Parts  i.  and  ii.  2  vols, 
la.  8°.     Washington,  1887. 

Part  ii.  has  for  sub-title  :  "  Treatise  on  meteorological 
apparatus  and  metnods,  by  C.  Abbe." 

__  — —  Charts  showing  the  rainfall  in  the  United  States  for  each  month 
from  January,  1870,  to  December,  1878,  based  largely  on  reports  from  voluntary 
observers.    48  charts,  oblong  la.  8°.    Washington,  1888. 
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Washington,  Signal  Office.— Contributions  to  the  natural  history  of  Alaska 
Results  of  investigations  made  chiefly  in  the  Yukon  district  and  the  Aleutian  Islands ; 
conducted  under  the  auspices  of  the  Signal  Service,  United  States  Army,  extending 
from  May,  1874,  to  August,  1881.  Prepared  under  the  direction  of  W.  B.  Hazen 
by  L.  II.  Turner.  Arctic  series  of  publications  issued  in  connection  with  the 
Signal  Service,  U.S.  Army.    No.  II.      la.  4°.    Washington,  1886. 

Contains  some  meteor,  obsns. 

— —  — —  Report  upon  natural  history  collections  made  in  Alaska  between 
the  years  1877  and  1881  by  E.  W.  Nelson.  Edited  by  H.  W.  Henshaw. 
Prepared  under  the  direction  of  the  Chief  Signal  Officer.  No.  iii.,  Arctic  series  of 
publications  issued  in  connection  with  the  Signal  Service,  U.S.  Army.  la.  4°. 
Washington,  1887. 

■  _  Daily  international  chart.    1887.    Jan.  1. — Dec.  31.    oblong  sm. 

f>.    Sheets. 

—  General  subject  indexes  to  the  monthly  weather  reviews  and 

annual  reports  of  the  Chief  Signal  Officer  of  the  Army  to  1887.    la.  8°.    Washing- 
ton City,  1888. 

__  Monthly  weather    review.      1888,  Jan.-Dec.    A9.    Washington, 

1888-89. 

— —     ■  Summary  and  review  of  international  meteorological  observations 

for  the  months  of  January  to  December  1887.    la.  4°.    Washington,  1888-*89. 

—  — —  War  Department  weather  map.  1888,  Jan.  1— Dec.  81.  la.  f*. 
Sheets. 

Washington,  Smithsonian  Institution.— Annual  report  of  the  Board  of 

Regents,  of  the  Smithsonian  Institution,  showing  the  operations,  expenditures,  and 
condition  of  the  Institution  to  July  1885.    Part  ii.    la.  8°.    Washington,  1886. 

— —  ■  Smithsonian    miscellaneous    ^collections.      Vols.    xxxi.-ixxiii. 

3  vols.,  la.  8°.    Washington,  1888. 

II  Weber,  L.— Mittheilungen,  betreffend  die  im  Auftrage  des  elektrotechnischen 
Vereins  ausgeftihrten  Untersuchungen  fiber  atmospharische  Elektrizit&t.  la.  8°. 
(Elektrotechn.  Zeitschr.,  ix.,  1888,  April,) 

*  Weyher,  C.  L. — Sur  les  tourbillons,  trombes,  tempdteB  et  spheres  tournantes. 
Etude  et  experiences,    la.  8°.    Paris,  1887. 

*  Wharton,  W.  J.  L. — Hydrographies!  surveying.  A  description  of  the  means 
and  methods  employed  in  constructing  marine  charts,    la.  8°.    London,  1882 

II  Whipple,  G.  M. — The  non-instrumental  meteorology  of  England  and  Wales, 
la.  8°.  (Quart.  Journ.  R,  Meteor.  Soc,  xiv.,  1888,  Apl.,p.  92.) 

II  Wigert.  T.— Orage  accompagne*  de  trombes  pres  Upsala.  8°.  Stockholm, 
1888.     CA.  Svensk.  Vet.-Akad.  Handl.,  xiv.,  Afd.  i.,  No.  4.) 

Wild,  H.— Neuer  magnetischer  Unifilar-Theodolith.  Lu  le  10  Nov.  1887. 
la.  4°.  St  Petersbourg,  1888.  (Mem.  acad.  imp,  sc.  St.  Petersbourg,  viie  sSrie, 
Tome  xxxvi.,  No,  1.) 

||  — —  Ueber  die  elektromotorische  GegenkraftimgalvanischenFlammenbogen 
la.  8°.     (Earner's  Repert.  Phys.) 

||  —  ttber  die  Winter-Isothermen  von  Ost-Sibirien,  und  die  angebliche 
Zunahme  der  Temperatur  mit  der  H6he  daselbst.  la.  4°.  (St.  Petersburg),  1888. 
(Repert.  Meteor. ,  xi.,  No.  14.) 

||  Williams,  C.  T. — On  the  results  of  the  treatment  of  pulmonary  consumption 
by  residence  at  high  latitudes,  as  exemplified  by  an  analysis  of  141  cases.  8°. 
London,  1888.    (Trans.  R.  Med.  Chir,  Soc.  London,  lxxi.,  p.  297.) 


„  Woeikof,  A.— Klima  des  Ben  Nevis  in  N.W.  Schottland.  la.  8°.  (Meteor. 
Zeitschr.,  1888,  Oht.,  p.  378.) 

||  — —  Klimatologische  Zeit-  und  Streitfragen.  II.  Bedeutende  Unter- 
schiede  der  Temperaturen  des  Sommers  in  nahen  Gegenden.  la.  8°.  (Meteor. 
Zeitschr,  1888,  Mai,  p.  191.) 

||  i  Klimatologische  Zeit- und  Streitfragen.    III.  Einfluss  der  verschiedenen 

L3nge  der  tSglichen  und  jahrlichen  Periode  auf  den  Wasserdampfgehalt  der  Luft 
und  die  Temperatur  der  QewSsser.  la.  8°.  (Meteor.  Zeitschr.,  1888,  Juni, 
p.  205.) 
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j|  Wollny,  E. — Elektrische  Knlturversnche.  8°.  (Forschunge*  wf  dem  Geb. 
Agrik.phys.,  Heidelberg.    xi.f  Heft  1/2.) 

||  — —  Untersuchungen,  betreffend  die  Methoden  der  Vontusbestimmimg  der 
Nachtfrdste.  8°.  (Forschungen  auf  dem  Geb.  Agrik.-pkys.f  Heidelberg,  Bd. 
xi.,  Heft  1/2,  p.  133.) 

|  — —  Untersnchongen  uber  die  Stckerwassermengen  in  verschiedenen 
Bodenarten.  8°.  {Forschungen  auf  dem  Geb.  Agrik.-phys.,  Heidelberg,  Bd.  xL, 
Heft  1.  2.) 

Worcester,  Severn  Fishery  [Board].— Appendices  xii.  to  xiv.  of  the  twenty. 

first  annual  report  of  the  Board,  including — tables  of  the  rainfall,  direction  of  the 
wind,  temperature,  height  of  riven,  and  barometic  [sic]  readings,  in  the  Severn 
watershed,  for  1886-87,  and  a  paper  on  the  Severn  watershed,  read  by  the  Chairman 
at  the  Bath  Meeting  of  the  British  Assoc.,  1888.    8°.    Worcester,  1888. 

*  Zeitschrift  fttr  wissenschaftliche  Geographic  onter  Mitberucksichtigung 

des  h5heren  geographischen  Unterrichts.  Heraosgegeben  von  J,  L  Settler.  Bd. 
vi.  la.  8°.    Weimar,  1888. 

II  Zenger,  C.-V. — La  periode  solaire,  les  essaims  d'&oiles  filantes  et  les  pertur- 
bations magn&iques.    la.  8°.    (Astocfrang.  avanc.  «?.,  Congres  de  Toulouse,  1887.) 

Zi-ka-wei,  Obeervatoire  Magn6tique  et   M6ttorologiqne.  —  Bulletin 

mensuel.    Tome  xiii.,annee  1887.    am.  P*.    Zi-ka-wei,  1888. 

(Zurcher,  F.) — Coup  de  foudre  snr  un  reservoir  et  une  canalisation  d'ean  a 
Toulon,     sm.  fb.    (La  Nature,  1888,  Sept.  22,  p.  266.) 

ZtLrich,  Schweiz.  Department  des  Innern.— Graphischc  Darstellusg  der 

sohweisenschen  hydrometnscben  Beobachtungen.     1 888.    la.  P>.    Sheets. 
For  the  second  half  of  the  year  the  title  is  in  French. 

Schweizerische    mpteorologiflche   Central-Anstalt.  —  Annaien 

1886.  Der  " Schweiserischen  meteorologischen  Beobachtungen"  xxiii.  Jahrg. 
4°.    Zurich,  s.a. 


Wetterbericht.    1888,  Jan.  1— Dec.  31.    sm.  f>.    Sheets. 
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APPENDIX  XV. 

Meteorological  Office  :  Account  of  Receipts  and  Payments  for 

the  year  ending  31st  March  1889, 


Receipts. 

£    s,    d,     £    s.    d. 
Balance  from  year  1887-88    -  2,961    4  11 


Parliamentary  Vote   - 


- 15,300     0    0 


Repayment  of  expenses  charged 

under — 

(1.)  Incidental 
expenses  -        -  15    8    4 

(2.)  Special     re- 
searches   -        -    0  16    8 


Supply  of  Information  : 

D.W.  Charts  and 
Forecasts         -    231  16    1 

6  p.m.  Charts    -      25    0    0 

Information  for 
Press  Agen- 
cies, &c.  -      94  14  10 

Telegrams         -    330  19    9 


Sale  of  Instruments,  &c.  : 
Royal  Navy  (A)       16  11     6 
Mercantile    Ma- 
rine      account 
(B)  -        -      16    2  10 


Commissions  executed  for 
Colonial  and  Foreign  Insti- 
tutions, &c  (C) 

Commission  charged  on  work 
done  for  Colonies,  &c. 


16    5    0 


682  10    8 


32  14     4 


290    3 
16    3 


1 

7 


£19,299     1     7 


800  0  0 
798  8  0 
715  10  11 


Payments. 
Administration:  £      s.    d 

Payment  of  Council     -  1,000    0    0 
Secretary 
Salaries  and  wages 
Rent,  fuel,  and  lighting 
Incidental  and  contin- 
gent expenses : — 
Attendance,  cleaning, 

&c. 
Furniture      and      fit- 
tings 
Expenses  incidental  to 
International  Meteo- 
rological Congress  - 
Pensions    ... 


£    s.    d. 


342     5    4 
95  12    2 


22     2     3 

138  16     4 


Special  Researches    - 

Land  Meteorology: 

Observatories  and  sta- 
tions -  -  1,974  16    1 

Salaries:  —  Discussion 
and  reduction  of  ob- 
servations    -  -  1,328  16    0 


3,912  15    0 
586  14    2 


3,303  12     1 


Weather  Information  and  Forecasts: 

Telegraphic  reports  and 

storm  warnings         -  2,744  12    8 
Salaries : —  Preparation 

and  issue  of  reports 

and  forecasts  -  1,681  18     3 


Inspections: 
Salaries  and  travelling  expenses 

Ocean  Meteorology: 

Salaries: —  Discussion 
and  reduction  of  ob- 
servations    -  -  1,677    4    8 

Expenses  incidental  to 
the  supply  of  instru- 
ments : — 

Proportion  for  care 
and  issue  of  in- 
struments 

Royal  Navy     - 

Mercantile  Marine 

Distant  island  and 
coast  stations 


4,426  10  11 
602     5     I 


200  0  0 
392  18  5 
390  19     4 


31     0    3 


Commissions  executed   for  Colonial 
and  Foreign  Institutions,  &c. 


2,692     2     8 
806     8  11 


BALANCE: 

Cash  at  Bank 
„    at  Office 


-  3,365  16    6 
72  16     8 
Advance  for  inspections     30    0    0 


3,468  12     9 


£19,299     I     7 
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APPENDIX  XVI. 

LIST  OF  PUBLICATIONS,  &c.  issued  under  the  Authority 

of  the  Meteorological  Council 


OFFICIAL. 

No.  1.  Report  for  1867.    Presented  to  Parliament.     1*. 

2.  Instructions  for  Meteorological  Telegraphy.    New  Edition. 

(1875.)    6d. 

3.  Fishery  Barometer  Manual.     (New  edition,  1887.)    6c£ 

4.  Charts  of  Surface  Temperature,  South  Atlantic  Ocean.  2s.  6d. 

5.  Report  for  1868.     Presented  to  Parliament.     5d. 

6.  Report  for  1869.     Presented  to  Parliament.     Wd. 

7.  Quarterly   Weather  Report   for    1869.— Parts    I.  to  IV. 

5s.  each. 

8.  Barometer  Manual.     (Out  of  print,  see  Nos.  3,  24,  40, 60, 

and  61.) 

9.  Quarterly   Weather    Report    for    1870.— Parts  L  to   IV. 

5s.  each. 
10.  Report  for  1870.     Presented  to  Parliament.     MkL 
*11.  Contributions  to  our  Knowledge  of  the  Meteorology  of  Cape 

Horn  and  the  West  Coast  of  South  America.    2s.  6d. 
♦12.  Currents  and  Surface  Temperature  of  the  North  Atlantic 

Ocean,  from  the  Equator  to  Lat.  40°  N.,  for  each  month  of 

the  year,  with  a  General  Current  Chart     2s.  6d. 

13.  A  Discussion  of  the  Meteorology  of  the  Part  of  the  Atlantic 

lying  North  of  30°  N.,  for  the  Eleven  Days  ending  8th 
February  1870.    Price,  with  Book  of  Charts,  5s. 

14.  Quarterly   Weather   Report    for    1871.— Parts   J.    to    IV. 

5*.  each. 

15.  Report  for  1871.     Presented  to  Parliament.     lOd. 

16.  Quarterly   Weather   Report   for    1872.— Parts  I.   to   IV. 

5*.  each. 

17.  Report  for  1872.    Presented  to  Parliament.     1*. 

18.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 

Antarctic  Regions.     2s. 

19.  Quarterly  Weather  Report,  1873.— Parts  I.  to  IV.     5s.  each. 

20.  Charts  of  Meteorological  Data  for  Square  3.  Lat.  0°— 10°  N. 

Long.  20°  —  30°  W.,  and  Remarks  to  accompany  the 
Monthly  Charts,  which  show  the  Best  Routes  across  the 
Equator  for  each  Month,  Ac.     20s. 

21.  Report  of  the  Proceedings  of  the  Meteorological  Congress 

at  Vienna.     Is. 

22.  Report  for  1873*    Presented  to  Parliament.    4d. 

23.  Report  of  the  Proceedings  of  the  Conference  on  Maritime 

Meteorology  held  in  London,  1874.     2s. 

24.  Instructions   in   the  Use   of    Meteorological   Instruments. 

[Reprinted  1888.]     2s.  6d. 

25.  Quarterly  Weather  Report  for  1874. — Parts  1.,  IL,  and  IV. 

5s.  each.     Part  III.,  5s.  9d. 

26.  Report  for  1 874.    Presented  to  Parliament.     6d. 

, - — — - — -  — ^      _ — — , 

*  The  Meteorological  Council  have  given  away  the  copies  which  were  placed  at 
their  disposal,  but  the  book  can  be  purchased  from  the  Publishers. 
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LIST  OF  PUBLICATIONS,  to.— continued. 

No.  27.  Charts  of  Meteorological  Data  for  the  Nine  10°  Squares  of 
the  Atlantic  which  lie  between  20°  N.  and  10°  S.,  and 
extend  from  10°  to  40°  W.,  with  accompanying  Remarks, 
ending  with  the  Best  Routes  across  the  Equator.    24*. 

28.  Contributions   to  our  Knowledge  of   the   Meteorology   of 

Japan.  By  Staff-Commander  Thomas  H.  Tizard,  H.M.S. 
Challenger.     1*. 

29.  Report  for  1875.     Presented  to  Parliament.    4d. 

30.  Quarterly     Weather     Report    for    1875.— Parts    I.— IV. 

5*.  each. 

31.  Report  for  1876-7.     Presented  to  Parliament.     3*.  5d. 

32.  A  Discussion  of  the  Meteorology  of  the  North  Atlantic 

during  August  1873,  with  31  Synoptic  Charts.     15*. 

33.  Quarterly  Weather  Report  for  1876  (New  Series).— Part  I., 

6*. ;  Parts  II.,  III.,  and  IV.,  5*.  each. 
*34.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 
Arctic  Regions.  Vol.  I., — Part  I.,  2*. ;  Part  II.,  10*. ; 
Part  III.,  6s. ;  Part  IV.,  5s. ;  Part  V.,  6s. 
35.  Report  for  1877-8.    Presented  to  Parliament.     1*. 
86.  Report  of  the  Proceedings  of  the  Meteorological  Congress 
at  Rome,  1879.     1*.  6d. 

37.  Report  on  the  Meteorology  of  Kerguelen  Island.    By  the 

Rev.  S.  J.  Perry,  S.J.,  F.R.S.    3*. 

38.  Report  for  1878-9.    Presented  to  Parliament.     5d. 

39.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1878.    20*. 

40.  Aids  to  the  Study  and  Forecast  of  Weather,  by  the  Rev. 

W.  Clement  Ley,  M.A.     1*. 

41.  Report  for  1879-80.     Presented  to  Parliament.     1*. 

42.  Report  for  1880-81.    Presented  to  Parliament.     1*.  2d. 

43.  Charts  of   Meteorological    Data    for    the  Ocean  District 

adjacent  to  the  Cape  of  Good  Hope,  with  accompanying 
Remarks.     Price  of  the  Charts,  25*. :  of  the  Remarks,  7*. 

44.  Report  on  the  Gales  experienced  in    the   Ocean  District 

adjacent  to  the  Cape  of  Good  Hope,  between  Lat.  30° 
and  50°  S.,  and  Long.  10°  and  4CP  E.,  by  Capt.  H. 
Toynbee.    7*.  6d. 

45.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1879.    20*. 

46.  Report  on  the  Storm  of  October  13-14, 1881.  By  Robert  H. 

Scott,  F.R.S.     1*.  6d. 

47.  Rainfall  Tables  of  the  British  Isles  for  1866-80.     Compiled 

by  G.  J.  Symons,  F.R.S.    7*.  6d. 

48.  Report  for  1881-2.    Presented  to  Parliament.     1*. 

49.  Quarterly    Weather    Report    for    1879.       (New    Series.) 

Appendices  and  Plates.  27*.  Parts  I.,  II.,  and  III.,  6*. 
each.     Part  IV.,  5*.  6d. 

50.  Quarterly    Weather    Report    for    1880.       (New    Series.) 

Appendices  and  Plates.  28*.  Part  I.  6*.  Part  II. 
(In  the  Press.) 

51.  Hourly  Readings,   1881.     (New  Series.)     Part  I.,  10*.  6d. 

Parts  II.,  III.,  and  IV.,  21*.  each. 

*  The  Meteorological  Council  have  given  away  the  copies  which  were  placed  at 
their  disposal,  but  the  book'can  be  purchased  from  the  Publishers. 
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LIST  OF  PUBLICATIONS,  tc— continued. 

No.  52.  Quarterly  Weather  Report  for  1877.  (New  Series.)  Appen- 
dices and  Plates.  27*. ;  Part  I.,  10*.;  Part  IL,  5*.; 
Part  HI.,  4*.  64  ;  Part  IV.,  6*. 

53.  Meteorological  Atlas  of  the  British  Isles.     5*.  6d. 

54.  Hourly  Readings,  1882.    Parts  I.  and  II.,  20*.  each.    Part 

HI.,  22*.  6rf.     Part  IV.,  26s. 

55.  Quarterly  Weather  Report  for  1878.  (New  Series.)    Appen- 

dices and  Plates.    28*.;  Parts  I.,  IL,  III.,   and  IV., 
6*.  each. 

56.  Sunshine  Records  of  the  United  Kingdom  for  1881.    4*. 

57.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1880.     34*.  6d. 

58.  Report  far  1882-3.    Presented  to  Parliament.     \0\d. 

59.  Sea   Temperature   Charts  for   the   Atlantic,    Pacific,   and 

Indian  Oceans.    21*. 

60.  Principles  of  Weather  Forecasting.     By  the  Hon.  Ralph 

Abercromby,  F.R.MetSoc.  (Second  edition,  revised),  2s. 

61.  A  Barometer  Manual  for  the  Use  of  Seamen.     1*.  3d. 

62.  Monthly  Weather  Report,  1884.    Jan.,  Feb.,  March,  May— 

Nov.,  1*.  6d.  each.     April  (with  2  Appendices),  2*.  (yd. 
Dec.,  1*.  9d. 

63.  Hourly  Readings,   1883.    Parts  I.,  II.,  and  III.,  21*.  each. 

Part  IV.,  30*. 

64.  Report  for  1883-4.     Presented  to  Parliament.    1*.  2d. 

65.  Monthly  Weather  Reports  for  1885.    Jan.  to  Dec.    1*.  (yd. 

each. 

66.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1881.     35*. 

67.  Report  for  1884-5.     Presented  to  Parliament    4*.  Ad. 

68.  Monthly  Weather  Reports  for  1886.    Jan.  to  Dec.,  1*.  6d. 

each. 

69.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1882.    35*. 

70.  Hourly  Readings,   1884.    Part  I.,  12*. ;    Part  II.,  10*. ; 

Part  III.,  10*.  6d. :  Part  IV.,  15*. 

71.  Synchronous  Weather  Charts  of  the  North  Atlantic  and  the 

adjacent  Continents.     Aug.  1,  1882  to  Sept.  3,    1883. 
Parts  I.  to  IV.     (33  sheets  each.)     17*.  each. 

72.  Report  for  1 885-86.    Presented  to  Parliament    8rf. 

73.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1883.     30*. 

74.  Hourly   Readings,    1885.       Parts  I.  and  II.,   11*.  each. 

Part  III.,  10*.  6d.    Part  IV.,  12*. 

75.  Report  for  1886-87.    Presented  to  Parliament.    8d. 

76.  Charts  showing  the  Mean  Barometric  Pressure  over  the 

Atlantic,  Indian,  and  Pacific  Oceans.     10*.  6d. 

77.  Monthly  Weather  Reports  for  1887.     January  to  April, 

1*.  6d.  each.    May.    (In  the  Press.) 

78.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1884.    32*. 

79.  Report  for  1887-88.     Presented  to  Parliament.     1*. 

80.  Daily  Weather  Charts  of  the  Arabian  Sea  for  the  period  of 

six  weeks  ending  June  25,  1885  (The  Aden  Cyclone). 
(In  the  Press.) 
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LIST  OF  PUBLICATIONS,  &c— continued. 

No.  81.  Hourly  Readings.     1886.     Parts  I.,  II.,  and  III.     10*.  6d. 
each.    Part  IV.     12*.  6d. 

82.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1885.     34*. 

83.  Results  of  Observations  made  at    Foreign    and  Colonial 

Stations,  1852-1886,  by  the  Royal  Engineers  and  Army 
Medical  Department.     (In  the  Press.) 


NON-OFFICIAL. 


No.  1.  Report  to  the  Committee  on  the  Connexion  between 
Strong  Winds  and  Barometrical  Differences. — By  Robert 
H.  Scott,  Director  of  the  Office.    6rf. 

*2.  Report  to  the  Committee  on  the  Meteorology  of  the 
jNbrth  Atlantic. — By  Captain  H.  Toynbee,  Marine  Super- 
intendent.    1*. 

*3.  Report  to  the  Committee  on  the  Use  of  Isobaric  Curves. — 
By  Captain  H.  Toynbee,  Marine  Superintendent.     1*. 

4.  Routes  for  Steamers  from  Aden  to  the  Straits  of  Sunda  and 

back.  Translated  from  a  Paper  issued  by  the  Royal 
Meteorological  Institute  of  the  Netherlands.    6d. 

5.  On  the  Winds,  &c  of  the  North  Atlantic  along  the  Tracks 

of  Steamers  from  the  Channel  to  New  York.  Translated 
from  a  Paper  issued  by  the  Deutsche  Seewarte,  Hamburg. 
6d. 

6.  Report  of  the  Proceedings  of  the  Meteorological  Conference 

at  Leipzig.     1*. 

7.  Notes  on  the  Form   of  Cyclones  in  the  Southern  Indian 

Ocean.— By  C.  Meldrum,  M.A.,  F.R.S.  6rf.  [Out  of 
Print.] 

8.  Report  on  Weather  Telegraphy  and  Storm  Warnings.    Pre- 

sented to  the  Meteorological  Congress  at  Vienna.    6d. 

9.  Report  of  the  Permanent  Committee  of  the  Vienna  Congress 

for  1874.    1*.  6d. 

10.  On  the  Physical  Geography  of  that  part  of  the  Atlantic 

which  lies  between  20°  N.  and  10°  S.  and  extends  from 
10°  to  40°  W.  A  Paper  read  before  the  British  Asso- 
ciation at  Bristol,  in  August  1875. — By  Capt.  Toynbee, 
F.R.A.S.,  F.R.G.S.,  Marine  Superintendent.    1*.  6d. 

11.  Report  of  the  Permanent  Committee  of  the  Vienna  Con- 

gress for  1876.    2*. 

12.  Reports  to  the  Permanent  Committee  of  the  Vienna  Con- 

gress on  Atmospheric  Electricity,  Maritime  Meteorology, 
and  Weather  Telegraphy,  1878.    2*. 


*  The  Meteorological  Council  have  given  away  the  copies  which  were  placed  at 
their  disposal,  bat  copies  can  he  purchased  from  the  Publishers. 
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LIST  OP  PUBLICATIONS,  kc.— continued. 

No.  13.  Report  of  the  Permanent  Committee  of  the  Vienna  Congress 
for  1878.    6d. 

14.  Report    of   the  International    Meteorological    Committee 

Meeting  at  Berne,  1880.     Is. 

15.  Report  of  the  Second  Meeting  of  the  International  Meteoro- 

logical Committee,  held    at  Copenhagen,  August   1882. 
2s.  6d. 

16.  Report  of  the  Third  Meeting  of  the  International  Meteoro- 

logical Committee,  held  at  Paris,  September  1885.     1*. 

17.  Report  of  the  Fourth  Meeting  of  the  International  Meteoro- 

logical Committee  held  at  Zurich,  September  1888.     4*£ 
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